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IN THE MATTER OF THE APPLICATION ) 
OF CHAPARRAL CITY WATER ) DOCKET NO, W-02113A-13-0118 
COMPANY FOR A DETERMINATION OF ) 
THE CURRENT FAIR VALUE OF ITS ) 
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1. Application. Chaparral City Water Company (“CCWC” or the “Company”) 

applies in accordance with A.R.S. 8 40-250 and the Commission’s Rule R14-2-103 for an 

order establishing the fair value of its plant and property used for the provision of service 

and approving permanent rates and charges. 

2. Background. CCWC, an Arizona public service company, is a wholly- 

owned subsidiary of EPCOR Water (USA) Inc. (“EWUS”). CCWC provides water utility 

service in Maricopa County, Arizona pursuant to a Certificate of Convenience and 

Necessity granted by the Arizona Corporation Commission (“Commission”). 

3. Management Contacts. Mr. Thomas Broderick is an employee of EWUS 

and the individual responsible for this Application. Mr. Broderick’ s mailing address is 

2355 W. Pinnacle Peak Road, Suite 300, Phoenix, AZ 85027, and his email address is 

tbroderick@ epcor.com. 

3106894.1 
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4. Discovery Contacts. All discovery and data requests concerning this 

Application should be directed by electronic mail to Mr. Broderick (see above), as well as 

counsel for the Company at mhallam@lrlaw.com and tcampbell @lrlaw.com. 

5. General Reasons For Rate Increases. CCWC has needed another rate 

increase since the time the prior rate increase was approved in late 2009. For the test year, 

calendar year 2012, CCWC’s adjusted earned rate of return was only 3.21% as compared 

to a required rate of return of 10.21%. This was partially caused by a revenue shortfall of 

$268,996 due to CCWC’s declining water sales. In addition, since its late rate case, based 

on a test year of 2006, CCWC has invested over $15 million in water infrastructure and its 

operating and maintenance costs have been significantly affected by inflation. 

Furthermore, CCWC is seeking to include in this case all of its costs for the purchase of 

CAP water--a renewable resource, the use of which is supported by the water policy of the 

State of Arizona. Finally, CCWC is seeking to recover the costs of tank maintenance so 

that it may properly maintain these critical storage tanks on a going-forward basis. 

6. 

7. 

cost rate base. 

Test Year. The test year for this Application is the calendar year 2012. 

Rate Base. CCWC requests that its fair value rate base equal its original 

8. 

9. 

Cost of Capital. CCWC’s cost of capital is not less than 10.21%. 

Rate Increase. CCWC requests a revenue increase of $3,141,028 or 34.8% 

as displayed in Schedule A-1. 

10. Other Requested Approvals. As more specifically explained by its 

witnesses, CCWC also requests the following additional approvals: 

Witness Approvals 
Broderick Change CCWC’s low income program and 

low income tariff to match the features of its 
successful program in Sun City, Agua Fria, 
Mohave, and Havasu. 
CCWC is eligible for and requests a DSIC 
like mechanism also known in Arizona as the 

2 3106894.1 
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Witness 

Broderick 

Stuck 

Approvals 
System Improvement Benefits (“SIB”) 
Mechanism. 
24-month deferral of capital expense as 
recommended by Commission Staff in its 
March 2012 report. 
Approval of tank maintenance program 

11. Witnesses. This Application is supported by the testimony and exhibits of 

the following witnesses: 

a. Thomas M. Broderick. Mr. Broderick testifies that Chaparral City Water 

Company (“CCWC”) is requesting a rate increase of $3,141,028 or 34.8% as displayed in 

Schedule A-1. CCWC proposes to change its low income program and low income tariff 

to match the features of its successful program in Sun City, Agua Fria, Mohave and 

Havasu. 

CCWC is eligible for and requests a DSIC-like mechanism also known in Arizona 

as the System Improvement Benefits Mechanism in order to more quickly undertake 

distribution system replacements and to consequentially reduce regulatory lag and the 

frequency of rate cases and introduce rate gradualism. 

CCWC’S cost of capital is not less than 10.21%. CCWC’s capital structure is 

16.60% long-term debt and 83.40% equity based on the Company’s end of projected test 

year long-term debt and equity balances. 

CCWC requests approval of a 24-month deferral of capital expense related 

financing costs and depreciation as recommended be considered by Commission Staff in 

its March 2012 report. 

b. Ian C. Crooks. Mr. Crooks requests that the following post-test year 

projects be included in rate base: 

e 
e Reservoir #2 Structural Improvements 
e Comprehensive Planning Study 
e Telephone System Upgrade 
e Distribution System Improvements 

Well #10 Arsenic Removal Facility 

3 3106894.1 
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e 
e Tools and Equipment 
e Vehicles 
e 
e 

Shea Water Treatment Plant Filter Media 

20 13 Recurring Projects - Distribution 
2013 Recurring Projects - Facilities 

The Company is requesting a SIB mechanism to, in part, reduce the harmful impact 

of regulatory lag between rate cases, to reduce the frequency of future rate cases, to reduce 

the magnitude of increase in customer bills following rate cases and to maintain and 

improve the performance of CCWC’s water system for customers. The Company is 

seeking the SIB mechanism to address replacements of valves, service lines, meters and 

hydrants 

C. Jeffrey W. Stuck. Mr. Stuck describes the CCWC system and the 

production facilities used by CCWC to serve its customers. The Company’s unaccounted 

for water ratio is 14.5%. CCWC has been actively working to address and reduce this 

ratio in a cost effective manner. 

CCWC is proposing a tank maintenance program for its storage reservoirs spanning 

18 years to ensure maintenance occurs at a frequency that balances the timing necessary to 

effectively extend the life of these assets through maintenance activities and in a manner 

that is not overly burdensome to the customers. The total anticipated cost for the 18-year 

reservoir maintenance plan is estimated to be $3,639,307, which will result in an annual 

expense of $202,184. 

d. Jake Lenderking. Mr. Lenderking testifies that CCWC is requesting 

inclusion in rates of the previously deferred CAP M&I Charges and the on-going 

payments that CCWC makes to the Central Arizona Water Conservation District for its 

use of Central Arizona Project (“CAP”) water. The inclusion of these amounts in rates 

supports the policy of the State of Arizona for the use of renewable resources and sends a 

clear signal to other Commission-regulated water utilities that good water management is 

important to the Commission. 

4 3106894.1 
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The Company is proposing a Sustainable Water Surcharge (“SWS”) to recover the 

cost of water purchased from CAP and charges related to water storage with the 

Replenishment District andor credits for water storage with MWD GSF. The SWS allows 

for the exact recovery of this known and essential expense. 

CCWC is seeking approval of a pro forma adjustment relating to conservation 

program expenses. 

e. Sandy L. Murrey. Ms. Murrey testifies in support of the Company’s 

proposed operating income, including certain proposed adjustment to operating income. 

f.  Shersl L. Hubbard. Ms. Hubbard testifies in support of the Company’s 

proposed rate base and sponsors several adjustments to the Company’s plant in service and 

certain adjustments to CCWC’s operating income. 

g. Tom Bourassa. Mr. Bourassa reports on the results of his cost of service 

study for CCWC. As Mr. Bourassa explains, the Company’s proposed rate designs add 

substantial risk. Inverted multi-tiered rates designs as proposed in this case encourage 

conservation. If conservation is actually achieved, usage will decline and it will cause a 

substantial shortfall in the revenues the Company collects. 

h. Pauline M. Ahern. Ms. Ahern recommends that the Commission authorize 

the Company the opportunity to earn a common equity cost rate of 11.05% on the common 

equity financed portion of its jurisdictional rate base. 

12. Organization of Filing. The filing is organized as follows: 

a. Application; 

b. Testimony; 

c. Other Required Information; and 

d. Required Schedules. 

5 3 106894.1 
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13. Requested Relief. CCWC requests that the Commission issue an order 

consistent with the requests set forth in this Application, as more fully set forth in the 

testimony, exhibits, and schedules that accompany this Application. 

RESPECTFULLY SUBMITTED this 26th day of April, 20 13, 

LEWIS AND ROCA, LLP 

Michael T. IIallim 
40 N. Central Avenue 
Phoenix, Arizona 85004 
Attorneys Chaparral City Water Company 

ORIGINAL and thirteen (1 3) copies 
of the foregoin filed 

The Arizona Corporation Commission 
Utilities Division - Docket Control 
1200 W. Washington Street 
Phoenix, Arizona 85007 

this 26th day o B April, 20 13, with: 

Copy of the foregoing hand-delivered 
This 26th day of April, 20 13, to: 

Steve Olea 
Utilities Division 
Arizona Corporation Commission 
1200 W. Washington Street 
Phoenix, Arizona 85007 

Lyn Farmer 
Chief Administrative Law Judge, Hearing Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, A2  85007 

6 3 106894. I 
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Janice Alward, Chief Counsel 
Legal Department 
Arizona Corporation Commission 
1200 W. Washington Street 
Phoenix, Arizona 85007 
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IXECUTIVE SUMMARY 

’homas M. Broderick testifies that: 

Ihaparral City Water Company (“CCWC”) requests a rate increase of $3,141,028 or 34.8% as 
isplayed in Schedule A- 1. 

:CWC requests that its fair value rate base equal its original cost rate base. 

XWC proposes to change its low income program and low income tariff to match the features 
fi ts  successful program in Sun City, Agua Fria, Mohave and Havasu. 

XWC is eligible for and requests a DSIC like mechanism also known in Arizona as the System 
mprovement Benefits Mechanism in order to more quickly undertake distribution system 
eplacements and to consequentially reduce regulatory lag and the frequency of rate cases and 
itroduce rate gradualism. 

XWC’S cost of capital is not less than 10.21%. 

lchedule D-1 displays an end of projected test year long term debt balance of $4,545,000 and an 
verage cost of long-term debt of 5.97%. If a pending refinancing application is timely 
pproved, then a slightly lower cost of debt can be reflected in the D Schedules. Additionally, an 
pproximate $46,000 cost of an annual external audit can likewise be eliminated from the 
equested O&M expense as it will no longer be necessary to perform an external audit after the 
efinancing. Also eliminated would be a costly bank balance. 

XWC’s capital structure is 16.60% long-term debt and 83.40% equity based on the Company’s 
nd of projected test year long-term debt and equity balances. 

X W C  requests recovery of $91,668 in annual rate case expense which is an amount lower than 
vas approved in CCWC’s previous rate case. 

X W C  requests approval of a 24-month deferral of capital expense related financing costs and 
lepreciation as recommended be considered by Commission Staff in its March 2012 report. 
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2. 

i. 

3. 
i. 

3. 

4. 

3. 

4. 

QUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Thomas M. Broderick. My business address is 2355 W. Pinnacle Peak Road, 

Suite 300, Phoenix, AZ 85027. My business phone is 623-445-2420. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water (USA) Inc. (“EWUS”), the owner of Chaparral City 

Water Company (“CCWC”), as Director, Rates. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

I am responsible for water and wastewater rate cases, other regulatory applications and 

public utility regulation related activities, relationships and tasks. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

Prior to starting my present position in 2005, for more than 20 years I held various 

management positions in the electric-utility industry with responsibilities for regulatory 

and government affairs, corporate economics, planning, load forecasting, finance and 

budgeting with Arizona Public Service Company, PG&E National Energy Group and 

PG&E Energy Services, and the United States Agency for International Development 

(“USAID”). I was employed at APS for nearly 14 years as Supervisor, Regulatory 

Affairs, then Supervisor, Forecasting, and then Manager, Planning. For PG&E National 

Energy Group, I was Director, Western Region-External Relations. For USAID, I was 

Senior Energy Advisor to Ukraine. 
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I have a Masters Degree in Economics from the University of Wisconsin - Madison and 

a Bachelors Degree in Economics from Arizona State University. 

2. 
4. 

[I 

2. 
i. 

[I1 

2. 

i. 

2. 

4. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes, on many occasions. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

CASE BACKGROUND 

WHY IS - AMONG OTHER INCLUDED REQUESTS - CCWC SEEKING 

APPROVAL TO INCREASE ITS WATER RATES AT THIS TIME? 

CCWC has, unfortunately, needed another rate increase since the time the prior rate 

increase was approved in late 2009. For the test year, calendar year 2012, CCWC’s 

adjusted earned rate of return was only 3.21% (Schedule A-1, Line 5 )  as compared to a 

required rate of return of 10.21% (Schedule A-1, Line 9). EWUS, the owner of CCWC 

since May 1 1,201 1, decided not to file a rate case earlier for reasons which include a 

desire for EWUS to have at least one year of ownership and operational experience of 

CCWC before filing a rate case even though its returns were below those authorized 

throughout that time. This was not a requirement imposed by our regulator, the Arizona 

Corporation Commission (“ACC” or “Commission”), but rather, EWUS’ preference. 

HAS CCWC BEEN INTEGRATED TO A LARGE EXTENT WITH ITS NEW 

SISTER COMPANY EPCOR WATER ARIZONA INC.? 

Yes. Subsequent to the acquisition of CCWC by EWUS, EWUS acquired the former 

Arizona-American Water Company and on February 1,2012, its name became EPCOR 



1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

26 

27 

28 

29 

30 

31 

zhaparral City Water Company 
lirect Testimony of Thomas M. Broderick 
locket No. W-02113A-13-0030 
’age 3 of 23 

Water Arizona Inc. (“EWAZ”). EWAZ is a much larger company than CCWC and 

operations and many other functions are now integrated for the two companies. Although 

it will take more time, EWUS is trying to make CCWC like any other of EWAZ’s other 

thirteen districts in terms of how we operate and manage CCWC. However, the two 

entities continue to be separate companies owned by EWUS. 

The topic of integration was discussed on August 23,201 1, in the EWAZ acquisition 

hearing, in Docket W-l303A-11-0101 by now former employee Mr. Paul Townsley 

during cross by Staffs Mr. Hains (hearing transcript Page 58): 

(1. To the extent that you know the answer to this, 
you are familiar that EPCOR has already acquired Chaparral; 
is that right? 
A. Yes. 
Q. To the extent that it already has Chaparral, do 
you know if the Chaparral City system will be maintained 
as a separate entity -- I don’t know what you’re going to 
call Arizona-American after the acquisition, assuming it’s 
approved. But do you anticipate that they would be 
operated together as one entity, or would they be operated 
separately with separate management systems and what-not? 
A. That has not been finalized. I’m sure that 
there will be some sharing of resources and management, 
but that’s all part of the transition planning, and any 
details related to that, I think, are still in the process 
of being finalized. 

Company witness Mr. Jeffrey W. Stuck addresses the details of recent operations 

integration more fully in his testimony 

Q. 

4. 

PLEASE CHARACTERIZE CCWC AS IT IS PRESENTLY CONFIGURED AS 

COMPARED TO CCWC AT THE TIME OF ITS LAST RATE CASE (DOCKET 

NO. W-02113A-07-0551)? 

Since then, CCWC has a new owner, EWUS, a new shared management team, a number 

of new local employees and a number of new or different information technology 
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systems to support employees and customers. CCWC is now part of a large Arizona- 

based private water and wastewater utility. 

2. 

i. 

2. 

9. 

AS CONCLUDED BY THIS COMMISSION IN DECISION NO. 72259 (PAGE 9, 

LINES 18-20) TO APPROVE THE ACQUISITION BY EWUS, IS IT THE CASE 

THAT CCWC CONTINUES TO HAVE ACCESS TO FINANCIAL CAPITAL AT 

FAIR AND REASONABLE TERMS? 

Yes. In pending Docket W-02113A-13-0047, CCWC recently requested authority to 

refinance its outstanding long-term debt for a much longer maturity and at a lower or 

equivalent cost. If the application, filed March 1,20 13, is approved and the refinancing 

timely closed, CCWC’s requested cost of service in this new rate case can subsequently 

be updated and reduced to reflect the transaction’s favorable impact. Other favorable 

impacts of the refinancing include eliminating approximately $46,000 annual expense in 

the cost of service for an external audit not required by the replacement financing and 

elimination of the required bank balance of $780,673 associated with the debt to be 

refinances and included in the working capital allowance in this rate application. 

COMMISSION DECISION NO. 72259 IMPOSED FIVE ON-GOING 

CONDITIONS (PAGE 9 LINE 23 THROUGH PAGE 10, LINE lo), SOME OF 

WHICH RELATE TO FUTURE RATE CASE FILINGS. IS THIS RATE CASE 

FILING IN COMPLIANCE WITH EACH OF THESE CONDITIONS? 

Yes. CCWC is not seeking rate recovery for any acquisition costs or acquisition 

premiums from CCWC customers. All acquisition costs completed prior to the start of 

the 2012 test year and Schedule B-2, ADJ SLH-5, removes the unamortized balance of 

the acquisition premium from the requested rate base. As regards service quality, EWUS 

believes it has caused CCWC to improve its quality of service to customers in many 

ways; however, customers are ultimately the judge of that. 
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Q. 

4. 

Q. 

4. 

DID CCWC IMPLEMENT A NEW, MORE MODERN BILLING SYSTEM AS 

HIGHLIGHTED IN DECISION NO. 72259 (PAGE 9, LINES 4-7)? 

Yes. EWUS implemented the Diamond Billing System at CCWC, a separate billing 

system not integrated with EWAZ. This system was installed locally and provides 

better access to customer account and payment information by the Fountain Hills based 

customer service representatives (“CSRs”). Before EWUS owned CCWC, the out-of- 

state billing system only allowed the local CSR access to limited amounts of data and 

more complex inquiries had to be sent to California to investigate. The Diamond billing 

application allows the CSRs to do most of the investigative work on customer inquiries 

locally. The system provides notices, letters and forms more customized to local 

requirements. Diamond billing also allows users to create their own ad-hoc reports by 

searching the database with user-defined parameters. Diamond is a Windows-based 

application and has a more user-friendly navigation than the old billing system 

(mainframe application). The customer bill is now formatted to be easier to read (font- 

size, language clarity and layout). In mid-2014, CCWC’s billing system will convert to 

the same billing system as EWAZ, the latter of which is in the process of being upgraded. 

PLEASE PROVIDE SOME CONTEXT TO CCWC’S REQUEST TO INCREASE 

CUSTOMER RATES 35.5%. HOW DOES THE REQUESTED INCREASE 

COMPARE TO INFLATION THAT CCWC CUSTOMERS ARE REPORTED TO 

HAVE EXPERIENCED? 

The test year for the previous most recent CCWC rate case was 2006. Since the end of 

the previous 2006 test year through the end of the 2012 test year, the “US CPI-U” has 

increased only 13.8%.’ However, the sub-component of the US CPI-U for Water, Sewer 

and Trash Collection increased 38.7% over the same period. Although CCWC’s request 

The US CPI-U equaled 201.8 in December 2006 and 229.6 in December 2012. The US CPI-U Water, Sewer and 
hash Collection equaled 139.3 in December 2006 and 193.2 in December 2012. 
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exceeds general inflation over this period, it is slightly less than the inflation experienced 

in the CPI’s sub-component which includes water rates. Nevertheless it is important to 

explain to CCWC’s customers the major reasons for the magnitude of the requested 

increase bearing in mind inflation. 

IN EVERY RATE CASE, THERE ARE MANY REASONS FOR THE 

COMPONENTS OF THE COST OF WATER SERVICE TO INCREASE OR 

DECREASE. PLEASE DISCUSS THE MAJOR REASONS FOR THE NET 

INCREASE - THE FIRST ONE BEING THAT CCWC HAS NOT BEEN ABLE 

TO ACTUALLY COLLECT IN REVENUES THE PREVIOUSLY COMMISSION 

AUTHORIZED ANNUAL REVENUE OF $9,388,030? 

After a rate case concludes, CCWC is at risk for collecting in revenue from customers the 

approved cost of water service in the years that follow by applying the Commission 

approved tariffs to the actual water volumes for each active account. If total water sales 

volumes fall short of total test year sales volumes, as they have for CCWC since 2006, 

then it under collects its cost of water service. In the previous rate case’s final decision, 

Decision No. 72258, the Commission authorized, based on the approved cost of service, a 

total revenue requirement of $9,388,020 (Page 13, Line 26). However, because water 

sales have declined, CCWC only collected $9,119,024 in total revenues on an actual basis 

in 2012. The revenue shortfall of $268,996 can only be slightly offset by associated 

savings in variable costs such as electricity for pumping and treating less water. Thus, 

the revenue shortfall results in under collecting CCWC’s non-variable or fixed costs of 

service. And since CCWC anticipates further declines in water sales during the conduct 

of this case and in order to more fairly address usage declines, CCWC proposes the 

Commission recognize $9,025,893 as the adjusted 2012 test year total revenue. Put 

differently, had CCWC’s actual test year adjusted revenues been at or higher than the 
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level previously authorized, the rate increase requested herein would be lower by roughly 

the difference. (CCWC Schedule C-2 ADJ SLH-5 addresses the impact of continuing 

declining usage.) According to CCWC’s annual reports filed with the ACC, CCWC’s 

total kgals sold declined from 2,080,213 in 2006 to 1,784,344 in 2012, a decline of 

14.2%. 

2. 

9. 

PLEASE DISCUSS ANOTHER REASON FOR THE NET RATE INCREASE - 

OVER $15 MILLION IN NEW INVESTMENT IN CCWC’S WATER 

INFRASTRUCTURE. 

In the more than six years since the test year in the previous CCWC rate case, substantial 

investments in many areas of CCWC’s water infrastructure have been made on behalf of 

CCWC’s customers to maintain and improve water service quality. And now that a 

significant amount of CCWC’s water infrastructure assets are at or near the end of their 

useful life, which is often 30 to 40 years or more in duration, replacement investments 

will continue. CCWC witness Mr. Ian C. Crooks discusses capital investments, both past 

and future. This discussion supports Schedule B-2 ADJ SLH-1 and SLH-2 and Schedule 

C-2 SLH-20. These identified pro formas include rate base and expense pro formas 

related to post-test year plant through 20 13 and a 24 month deferral of post in-service 

costs from 2012-2013. Mr. Crooks also discusses CCWC’s eligibility for a “SIB” which 

is a DSIC-like mechanism which supports replacement investments and helps reduce 

regulatory lag by allowing for the inclusion in rates sooner of costs for replacement 

project investments for the 20 14 and forward period. 

By way of background, new utility plant in service is included in CCWC customer rates 

as per a long-standing rate-making formula. First, the category of each utility investment 

is determined and an asset life for that category is then associated. That asset life can be 

relatively short, in the case of computers or vehicles, or relatively long, in the case of 
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underground mains. Customer rates are established for the “recovery of’ the cost of 

assets over the associated lives, which overall for CCWC averages about 26 years. 

During that period, customer rates also provide a “return on” the remaining or un- 

depreciated value of assets to recover the interest cost of long-term debt used to finance 

the underlying assets, provide an opportunity to earn a reasonable return on shareholder 

equity and to recover the associated income and property taxes due on investment related 

income and revenues. CCWC witness Ms. Pauline Ahern discusses her determination of 

a fair and reasonable authorized return on shareholder equity. However, as noted before 

with revenues, CCWC is at risk of not being able to earn its authorized return going 

forward. 

Q. 

4. 

EARLIER YOU MENTIONED INFLATION RANGED FROM 13.8% TO 38.7% 

OVER THE PERIOD 2006 TO 2012, SO PRESUMABLY INCREASING 

OPERATING & MAINTENANCE EXPENSES WHICH ARE IMPACTED BY 

INFLATION ARE ANOTHER MAJOR REASON DRIVING THE NEED FOR 

CCWC’S RATE INCREASE REQUEST, CORRECT? 

Yes, CCWC is subject to the same inflation nationally as any other business or person to 

the extent that it purchases goods and services rising in price, although it does undertake 

considerable effort to make purchases as affordably as available. However, an 

unavoidable increase, for example, was SW’s 3.9% rate increase in November 2012, the 

impact of which has been reflected in this rate request herein. CCWC obtains most of its 

electricity from SRP. Employee medical and dental benefit expenses have risen 

significantly even as insurance premiums paid by employees increased along with other 

changes to benefits to help contain medical and dental expenses, but these cost increases 

simply cannot be offset by these changes. Also, CCWC must compensate employees 

competitively or else it will not retain a quality work force. And, although recent years’ 
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wage and salary increases are lower than was ofien typical in the past, nevertheless 

employees have received competitively based pay increases over the intervening six 

years. There are myriad other areas of cost increases over this timeframe. Company 

witnesses Ms. Sheryl L. Hubbard, Ms. Sandra L. Murrey, Mr. Jeffrey W. Stuck, Mr. Ian 

C. Crooks and Mr. Jake Lenderking touch upon other areas of cost increases. 

2. 

4. 

2. 

4. 

SINCE NOT ALL OF CCWC’S CENTRAL ARIZONA PROJECT (“CAP”) 

COSTS WERE INCLUDED IN RATES IN THE PREVIOUS RATE CASE, IS 

THAT ANOTHER KEY REASON FOR THE MAGNITUDE OF THE RATE 

INCREASE? 

Yes. Not all CAP related costs are presently in customer rates, and yes, CCWC’s request 

to include them in this case is another key driver of the requested rate increase. Company 

witness Mr. Jake Lenderking addresses this topic. In addition to test year actual amounts, 

CAP-related purchased water costs are included via Schedule C-2 ADJ SM-10 and ADJ 

SLH- 19. 

WHY IS THE FUTURE COST TO MAINTAIN AND REPAINT CCWC’S 

WATER STORAGE TANKS ANOTHER KEY REASON FOR THE RATE 

INCREASE? 

CCWC’s aging water storage tanks are in need of repainting and other maintenance. As 

CCWC witness Mr. Jeffrey W. Stuck explains, this is an expensive, yet necessary, 

undertaking and that only the cost to restore one water storage tank every two years has 

been included in this rate increase request even though it will take nearly 20 years to 

complete the restoration. Schedule C-2 ADJ SM-17 includes this expense. 
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2. 

4. 

:V 

2. 

4. 

2. 

9. 

DID CCWC’S PRIOR OWNER NOT MAINTAIN THE WATER SYSTEM TO 

INDUSTRY STANDARDS AND IS THAT ANOTHER REASON FOR THE RATE 

INCREASE? 

Unfortunately, it appears to be the case. As described by CCWC witness Mr. Ian Crooks, 

when EWUS took over, it found that the tank liner of Reservoir 2 had fallen off the roof 

and rust was accumulating, therefore, at an accelerated rate. Only one of four CAP water 

pumps was operating and the failed pumps needed rebuilding. It appears that 

replacement of fire hydrants had fallen behind as had replacement of 3” and 4” water 

meters. CCWC is now regularly replacing fire hydrants and all 3” and 4” water meters 

have been replaced. CCWC witness Mr. Jeffrey W. Stuck also describes improvements in 

order to provide customers adequate, reliable and safe water service. 

IDENTIFICATION OF THE REQUESTS FOR THIS CASE 

SCHEDULE A-1, LINE 16 DISPLAYS A REQUESTED INCREASE OF $3,141,028 

OR34.8%,CORRECT? 

Yes, this amount is indicated in Schedule A-1, which I sponsor. CCWC also requests 

that its fair value rate base equal its original cost rate base. CCWC also requests a DSIC- 

like mechanism, authorization for and recovery of a 24 month capital expense related 

deferral, a CAP surcharge, recovery of a CAP deferral, a regulatory assessment pass- 

through and a revised low income program for CCWC residential customers. 

PLEASE IDENTIFY CCWC’S OTHER WITNESSES IN SUPPORT OF ITS 

APPLICATION? 

CCWC’s other witnesses are: Jeffrey W. Stuck, Jake Lenderking, Ian C. Crooks, Sheryl 

L. Hubbard, Sandy L. Murrey, Tom Bourassa, and Pauline M. Ahern. Please see the 

Table of Contents and Executive Summary for each witness for more information. 
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v‘ 

2. 

I. 

2. 

I. 

LOW INCOME PROGRAM 

WHY IS CCWC PROPOSING CHANGES TO ITS LOW INCOME PROGRAM 

AND TARIFF APPROVED IN THE PREVIOUS CCWC RATE CASE? 

CCWC would like its low income program to be essentially the same as that approved for 

EWAZ’s Sun City, Agua Fria, Havasu and Mohave districts. Program standardization 

makes it easier and more efficient for all involved, particularly for the existing vendors of 

our low income programs, one of which has agreed to administer the program for CCWC 

customers. Also, the prior low income program was not fully implemented by CCWC’s 

previous owner, and EWUS only recently discovered that. 

The Sun City Community Action Network (“SCCAN”) has agreed to administer the 

program for CCWC, just as they recently agreed to do for the Agua Fria district. The low 

income program is administered almost entirely by phone and through mailings, both 

paper and electronic; hence, the distance from Fountain Hills to Sun City is a non- 

concern. We are very grateful SCCAN is willing to continue support of expanding this 

important program. 

WHAT ARE THE PRIMARY STANDARD FEATURES OF EWAZ’S EXISTING 

LOW INCOME PROGRAMS FOR SUN CITY, AGUA FRIA, HAVASU AND 

MOHAVE WATER DISTRICTS THAT WOULD BE REPLICATED FOR 

CCWC? 

Applicants fill out a low income program application form indicating the name of their 

district and submit it to the vendor. Applications are available from a variety of sources 

including, www.epcor.com. The current application for Agua Fria - which would likely 

be identical for CCWC - is attached as Exhibit TMB-1. SCCAN reviews each 

application, requests further information as necessary, determines eligibility and 

communicates the result to CCWC and the customer. Therefore, CCWC employees 

http://www.epcor.com
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neither see nor have access to customer income information submitted to the vendor as 

proof of low income. When SCCAN informs CCWC an applicant is eligible, CCWC 

also confirms the applicant is a current CCWC water customer and CCWC places the 

account in the program and the monthly low income credits commence on the water bill. 

Credits continue for as long as the customer remains eligible. In situations in which a 

customer resides in a multi-housing environment and, therefore, is not CCWC’s water 

customer of record, SCCAN prepares and mails a check twice a year to those accepted 

into the program. Earlier and as part of the Commission’s approval process, a customer 

enrollment ceiling and amount of monthly low income credit is identified and approved 

by the Commission and set forth in a tariff. 

2. 

4. 

2. 

I. 

WHAT CUSTOMER ENROLLMENT CEILING AND MONTHLY CREDIT 

DOES CCWC PROPOSE? 

CCWC proposes a ceiling of 250 residential customers on 3/4” or 1” meters and a 

monthly credit of $7.50. Therefore, the maximum available annually as credits to 

customers would be $22,500 (250 customers times $7.50 per month times 12 months). 

IN THE CONTEXT OF THE OVERALL FOUNTAIN HILLS COMMUNITY, 

DESCRIBE THE EXTENT OF LOW INCOME? 

According to the 2010 U.S. Census2, Fountain Hills is, overall, an affluent community 

with mean and median income well above the average for the state. The 2010 Census 

counted 22,489 persons in Fountain Hills with an average household size of 2.16 persons 

or about 10,400 households. These figures are a bit less than CCWC’s residential 

customer count of approximately 12,700, thus the geographic area overlap is not exact. 

The 2010 census reported 5.3% of people in Fountain Hills living at or below the poverty 

level or about 673 households extrapolating to CCWC’s higher residential customer 

Data available from U.S. Census on web - search “American census fact finder.” 
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count. There would be more CCWC households at 150% of the federal poverty level. 

The 201 0 Census indicated that of the 10,400 households, 163 households received food 

stamps in the previous 12 months, 54 households received cash public assistance and 102 

households received “SSI.” Exhibit TMB-2 geographically displays median annual 

household income for each of the five 2010 census tracts that fully or partially comprise 

the CCWC service territory. By way of comparison, Arizona’s median household 

income in the 2010 census was $50,752. 

EWAZ has learned in other communities that not all eligible households will enroll in a 

low income program and that it takes a few years for enrollment to approach the program 

enrollment ceiling. CCWC spoke to several local officials and confirmed that, although 

the existence of low income households is relatively low in comparison to most other 

Arizona communities, there is a noticeable group of low income persons in Fountain 

Hills that still has unmet needs. 

Q. 

4. 

0. 
4. 

WHAT ARE THE CURRENT LOW INCOME THRESHOLDS PROVIDED BY 

THE U.S. GOVERNMENT PERIODICALLY? 

All of EWUS’ other districts establish eligibility based on household income being less 

than 150% of the US federal poverty level. That level fluctuates based on the number of 

persons per household. Presently, the figures are $1 7,235 for a single-person household 

or $23,265 for a two-person household. 

HOW IS THE PROGRAM PROPOSED TO BE FUNDED? 

CCWC continues to evaluate the proposed funding mechanism. If CCWC’s program 

were to be funded in the same manner as EWAZ’s districts, there would be an additional 

small increase in the last block(s) commodity rate for CCWC’ s residential, commercial 

and industrial customers. Alternatively, customers could voluntarily increase their 

payment to exceed their water bill by some amount, say, $1 -00. CCWC is evaluating 
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whether or not this alternative voluntary funding mechanism is likely to lead to adequate 

funding or not. CCWC will provide an opinion not later than in its rebuttal testimony in 

this case and if it recommends increasing last block(s) rates, it will provide an amount at 

that time. In all our other districts with a low income program, there is a true-up feature, 

such that amounts collected from customers equal credits to enrollees plus vendor 

reimbursements. 

SHOULD RESIDENTIAL 1” METER CUSTOMERS ALSO BE ELIGIBLE FOR 

CCWC’S LOW INCOME PROGRAM? 

Yes. Although 1” meter and larger residential customers are not currently eligible in 

EWAZ’s districts, we have learned through experience that there are a few customers that 

meet the low income criteria although they have 1” meters. In future rate cases involving 

EWUS’ other districts, EWUS intends to likewise propose including residential 1” meter 

customers. 

DISTRIBUTION SYSTEM IMPROVEMENT BENEFITS MECHANISM (“SIB”) 

PLEASE INTRODUCE CCWC’S REQUEST FOR A “SIB” ALSO KNOWN AS A 

DISTRIBUTION SYSTEM IMPROVEMENT CHARGE (“DSIC”) LIKE 

MECHANISM. 

The reasons CCWC requests a SIB include the need for greater support to CCWC’s 

efforts to replace distribution system infrastructure to service existing customers and to 

reduce the harmful impact of regulatory lag between rate cases, to reduce the frequency 

of future rate cases, to reduce the magnitude of increase in customer bills following rate 

cases (where a DSIC was earlier approved and implemented) and to, of course, maintain 

and improve the performance of CCWC’s water system for its customers. 

WHAT IS A DSIC? 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

zhaparral City Water Company 
lirect Testimony of Thomas M. Broderick 
locket No. W-02 1 13A-13-0030 
?age 15 of 23 

4. 

Q. 

4. 

Q. 
4. 

Q. 

4. 

A DSIC mechanism is a ratemaking tool that provides for the recovery sooner of capital 

related costs associated with replacement of distribution infrastructure between rate 

cases. The word “like” is sometimes used with DSIC to reflect that states with DSIC 

each have slightly different features to accomplish essentially the same goal. 

ARIZONA’S DSIC-LIKE MECHANISM HAS RECENTLY BEEN GIVEN THE 

NAME SYSTEM IMPROVEMENT BENEFITS (“SIB”) MECHANISM, 

CORRECT? 

Yes. That is the name and acronym emerging in continuing Phase 2 of Docket No. W- 

0 1 145A- 1 1-03 10. Although the applicant in that case is Arizona Water Company, a 

number of water companies including EWAZ intervened and participated in Phase 2 and 

a Settlement Agreement was filed on April 1,2013. That case is scheduled to conclude 

June 201 3 and, if the Settlement Agreement is approved, CCWC intends to use it as a 

template for DSIC going forward. 

CAN CCWC ACCEPT THE SIB MECHANISM? 

Although reaching the SIB Settlement Agreement required the water industry to make 

significant concessions, yes, CCWC accepts the SIB mechanism as it is detailed in the 

Settlement Agreement. 

WHAT DOES THE SIB SETTLEMENT AGREEMENT REQUIRE CCWC TO 

PROVIDE THE COMMISSION IN THIS RATE CASE? 

In addition to herein making the request for a SIB, CCWC is to provide a list of SIB 

eligible projects and an estimation of the capital costs for each project set forth in SIB 

Plant Table I. Mr. Ian Crooks, EWUS Director of Engineering, provides in his Direct 

Testimony SIB Plant Table I. Since this rate case is expected to conclude around May 

2014 and the Settlement Agreement indicates the first SIB increase cannot be filed for 
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until at least 12 months later, Mr. Crooks is providing projects for that future period. I 

would expect that he would update SIB Plant Table I during the conduct of this case as he 

learns more about plans for that window of time. According to the process in the SIB 

mechanism Agreement, the decision in this rate case would approve the SIB Plant Table I 

and would establish an approved list of SIB eligible projects. 

CCWC satisfies multiple eligibility criteria for the SIB mechanism as described in Mr. 

Crooks' testimony. 

There are many other SIB related compliance requirements, but those occur in the period 

after the general rate case concludes. 

WHEN YOU SAY THE FEATURES OF SIB IN THE SETTLEMENT 

AGREEMENT, WHAT EXACTLY DO YOU MEAN? 

The SIB features include the required schedules, exhibits and work papers, the periodic 

filing timelines and deadlines, the efficiency credit, true-ups, annual and cumulative 

limits and rate design, the processing parameters and associated Commission approvals 

and other administrative details. 

For example, SIB Schedule A calculates the SIB revenue requirement and partially 

offsetting efficiency credit. SIB Schedule C displays a typical bill analysis. If any party 

to this case would like to see SIB Schedules A or C on an estimated basis, the Company 

is willing, if asked, to provide that information in discovery responses or later in its 

rebuttal testimony using the SIB eligible amounts estimated and supported by CCWC 

witness Mr. Ian C. Crooks. 

ABOVE YOU INDICATED SOME BENEFITS OF DSIC WHICH IS A NARUC 

ACCEPTED BEST PRACTICE. PLEASE EXPLAIN THE HARMFUL IMPACTS 

OF REGULATORY LAG. 
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9. Broadly, regulatory lag refers to the net impact of all changes in revenues and expenses 

that occur after a rate case concludes relative to the amount recognized in rates based on 

the accepted adjusted test year amounts. Often, regulatory lag is measured as the gap 

between what a utility actually earns and what it was authorized to earn during the period 

between rate cases. The gap that emerges following a rate case is indicative of under 

earning and thus the extent of regulatory lag and later relates to the magnitude of the rate 

increase needed in the next case to again temporarily narrow or close the gap. In 

Arizona, many water utilities, including EWAZ and CCWC, have been stating publicly 

that regulatory lag has become persistent and a chronic situation resulting in more or less 

the permanent inability to have an opportunity to actually earn Commission authorized 

returns. 

A variety of regulatory approaches exist elsewhere and in Arizona that reduce the 

earnings gap between rate cases and can have the consequence of postponing the next 

rate case as well as reducing the impact on customer bills from the rate increase when 

that next rate case occurs. Among the regulatory approaches to reduce regulatory lag are 

full or partially projected test years, revenue decoupling mechanisms, expense rate 

adjustors, “CWIP” in rate base, hook-up fees, and, for the water industry DSIC-like 

mechanisms. Arizona has tried each of these in the past from rarely or to one extent or 

another at different times, with the exception of a DSIC-like mechanism. Arizona has 

also often used capital and expense deferral mechanisms which reduce regulatory lag for 

GAAP accounting as deferrals are non-cash and do not impact customers while costs are 

being deferred. 

In the case of CCWC, for example, its gap is large as of the test year 2012 and a large 

rate increase is now necessary to close the gap. CCWC’s actual revenues are lower than 

authorized and its actual expenses are higher than recognized in present rates. As of the 
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adjusted 2012 test year, CCWC’s earnings gap was a minus 6.76% (3.34% actual ROE 

minus 10.2 1 % requested authorized ROE). Among the harmful impacts on CCWC of 

this gap include CCWC not having an opportunity to earn its fair authorized return in 

20 12 and it similarly did not have that opportunity in years since the previous rate 

2. 

i. 

2. 

4. 

decision. 

The Commission is pursuing water conservation policies which all but guarantee a water 

utility cannot recover its authorized revenue, and earlier I documented how CCWC is 

subject to the nationwide experience of expense inflation. 

Like all businesses, capital flows to investments where it can earn its appropriate rate of 

return. If CCWC cannot earn its authorized rate of return, it will have difficulty sourcing 

required capital in the future as was the case with CCWC’s prior owner, American States, 

which departed Arizona. 

HOW CAN SIB REDUCE THE MAGNITUDE OF FUTURE RATE CASE 

RELATED RATE INCREASES? 

SIB would enable periodic (up to five) smaller rate increases which are then rolled into 

existing revenues in the next rate case, thus reducing the additional revenue needed in the 

next rate case. Put differently, had a DSIC been approved for CCWC in its prior rate 

case and had there been subsequent DSIC related periodic rate increases in the six years 

between test years, the present requested increase in customer bills in this case would be 

less. 

IF A SIB IS APPROVED, WHEN WOULD THE COMPANY ESTIMATE 

MAKING ITS FIRST SIB SURCHARGE FILING? 

Assuming a decision in this rate case is issued not later than June 2014, then CCWC’s 

first SIB filing would occur on or about June 20 15 as the SIB Settlement Agreement 

requires a filing not sooner than twelve months after the rate decision approving a SIB. 
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2. 
4. 

VI1 

a. 
9. 

2. 
4. 

WHAT, AGAIN, IS IN A SIB THAT BENEFITS CUSTOMERS? 

The SIB Settlement Agreement provides for a five percent efficiency credit which equals 

5% of the revenue requirement of SIB eligible projects. One of the reasons for including 

an efficiency credit is to recognize that a SIB will help offset some of the rising cost of 

maintenance expense in the long-term. And at the time of the next CCWC rate case, 

maintenance costs included in customers7 future rates will be less than without a SIB. 

And as described earlier, CCWC operates in a rising-cost industry and, thus, the earlier a 

necessary replacement of infrastructure can occur, the lower the cost at that time. A SIB 

will enable more prompt improvements in reducing water loss, water pressure, and 

reduced frequency of service interruptions as compared to a system without a SIB. 

Service interruptions can affect many customers at one time and leaking water mains and 

services result in millions of gallons of potable water failing to reach customers every 

year. The customer benefits of rate gradualism and reduced rate case frequency have 

already been described. 

COST OF CAPITAL 

WHAT IS THE REQUESTED COST OF CAPITAL? 

CCWC’S cost of capital is not less than 10.21%. This amount is calculated in the D 

Schedules, which I sponsor. I also sponsor Schedules E-4, E-9, and F-4. 

WHAT IS CCWC’S AMOUNT AND COST OF DEBT? 

Schedule D-1 displays an end of projected test year long term debt balance of $4,545,000 

and an average cost of long-term debt of 5.97%. Additional principal payments are due 

on the existing long-term noted in November 2013 and those future payments have been 

reflected in the projected test year capital structure used in revenue requirement 

calculations. 
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Q. 

4. 

Q. 
A. 

Q. 
A. 

VI11 

Q. 

A. 

IF CCWC’S REFINANCING APPLICATION PENDING IN DOCKET NO. W- 

02113A-13-0047 IS LATER APPROVED, WILL CCWC UPDATE THE 

REQUESTED COST OF DEBT? 

Yes, if that pending refinancing application is timely approved (i.e., before the hearing in 

this rate case), then the cost of debt can be reflected in the D Schedules and that cost of 

debt will be less than or equal to the current cost of debt or the transaction will not be 

undertaken. Additionally, an approximate $46,000 cost of an annual external audit can 

likewise be eliminated from the requested O&M expense as it will no longer be necessary 

to perform an external audit after the refinancing. Another cost reduction will result from 

the elimination of the required bank balance associated with the debt to be refinanced and 

included as a component of the working capital allowance in this rate application. For 

more information, please refer to the pending refinancing docket. 

WHAT IS THE REQUESTED CAPITAL STRUCTURE? 

The Company capital structure is 16.60% long-term debt and 83.40% equity based on the 

Company’s end of projected test year long-term debt and equity balances. The equity 

ratio has increased since the last rate case due to the paying down of long-term debt. 

WHAT IS THE ESTIMATED COST OF EQUITY? 

The estimated cost of equity of 1 1.05%. The Direct Testimony of Ms. Pauline Ahearn on 

behalf of CCWC presents and supports this cost of equity as fair and reasonable. 

RATE CASE EXPENSE 

IS CCWC’S RATE CASE EXPENSE REQUEST IN THIS CASE LESS THAN 

THE AMOUNT APPROVED IN RATES IN THE PRIOR CASE? 

Yes. CCWC is requesting $91,668 in annual rate case expense based on a three-year 

amortization of total rate case expense. Presently in CCWC’s customer rates is about 
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[X 

a. 
4. 

Q. 

4. 

a. 

$15,000 more on an annual basis. The pro forma reduction is displayed in Schedule C-2 

ADJ SM-13. Rate case expense is primarily for the cost of external legal representation, 

in this case by Lewis and Roca, but also for the expense of expert witness testimony from 

Ms. Ahern and Mr. Bourassa, both testifying on behalf of CCWC. The remaining rate 

case expense is for preparing and mailing required customer notices and customer letters 

and for community meetings and outreach. 

DEFERRAL OF POST TEST YEAR COSTS FOR 24 MONTHS 

PLEASE DESCRIBE THE BASIS FOR THIS REQUEST. 

Schedule B-2 ADJ SLH-2 and Schedule C-2 ADJ SLH-19 include in the rate request 

recovery of an estimated 24 month deferral of CCWC’s capital related costs for the 24 

month period beginning January 1,2012, which is the first day of the test year. The 

amounts in SLH-2 and SLH-19 will be updated as the case progresses in order to update 

the deferral for additional months actual capital related costs from additions to utility 

plant in service which will become available with the passage of the 24 month period. 

IS THIS THE SAME REQUEST NOW PENDING IN DOCKET NO. W-02113A- 

12-0427? 

Yes and no. Docket No. W-02 1 13A- 12-0427 requests authorization of the deferral. 

Since at this time, it is unclear if this request will be processed in that docket or this 

docket, CCWC also requests authorization for the same deferral here, but only for 

CCWC. In Docket No. W-02113A-12-0427, RUCO and Commission Staff expressed an 

interest in this request being processed in a rate case. 

IS THIS REQUEST DUPLICATIVE OF CCWC’S REQUEST FOR POST TEST 

YEAR PLANT ADDITIONS TO RATE BASE (SCHEDULE B-2, ADJ SLH-1 OR 

THE SIB? 
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9. 

Y 

2. 

9. 

2. 

No. The impact of regulatory lag associated with an addition to utility plant in service 

begins the month it is placed in service and associated AFUDC3 ceases. That associated 

impact continues until new rates are established, up to, approximately 24 months later for 

additions in the first month of a test year. Post test year plant additions and the SIB 

address regulatory lag from the time of the establishment of new rates when a rate case 

concludes but does not address the impact of the cessation of AFUDC from the period of 

in-service until new rates are established in the absence of a SIB. As explained in Docket 

No. W-02113A-12-0427, the origin of CCWC’s request traces to the March 19,2012 

Commission Staff report which recommends the Commission consider this 24 month 

deferral and traces to the recent Commission Decision in the Goodman Water rate case 

(Docket No. W-02500A- 10-0382), which concluded that deferral of depreciation (a 

component of the deferral) on utility plant that has never been recognized in rate base or 

rates, is not retroactive ratemaking. 

CORPORATE ALLOCATIONS 

AS A WHOLLY-OWNED SUBSIDIARY OF EWUS, DOES CHAPARRAL CITY 

WATER COMPANY RECEIVE ANY SERVICES FROM EWUS OR ANY OF 

THE OTHER SUBSIDIARIES? 

Yes. CCWC receives management services, debt financing, cash management services, 

and other support from EWUS, and its parent, EPCOR Utilities, Inc. (“EUI”) located in 

Edmonton, Alberta in Canada. By participating in these programs, CCWC is able to 

achieve more favorable pricing than it could otherwise obtain on a stand-alone basis. 

PLEASE PROVIDE AN OVERVIEW OF HOW THE ASSOCIATED CHARGES 

FLOW TO CHAPARRAL CITY WATER COMPANY. 

Allowance for Funds Used During Construction. 
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4. 

Q. 
4. 

Charges for professional services such as Human Resources, Information Services, 

Corporate Finance Services, Treasury, Corporate Service Costs and an allocated share of 

general plant assets through an Asset Usage Fee comprise the Corporate Allocation from 

EUI to EWUS. In addition to the Corporate Allocation there are Directly Assigned 

Corporate Costs. Employees direct charge their time when working on distinct Chaparral 

City Water Company activities. For example, time related to delivering training 

presentations for a new software upgrade to CCWC employees by a Human Resources 

representative should be charged directly to CCWC. Allocations are used when the time 

cannot be reasonably linked to a specific entity. In the training example above, if the 

presentation is to be delivered across multiple subsidiaries, the time spent creating and 

preparing the presentation should be allocated. A cost comparison which describes this 

and other aspects of the Corporate Allocation is included as Exhibit TMB-3. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 



EXHIBIT TMB-1 



Residential Low-Income Assistance Program A p p L 1 CAT 1 0 N : Offered by EPCOR Water Arizona Inc. 

Application received 

Customer identification, income eligibility 
and water district location verified 

Completed application sent to  EPCOR Water 

Rate adjustor setup for customer account 

Verify low-income credit appears on 
customer first eligible bill 

Follow up verification of continuing eligibility 

(Only for residential customers on a 5/8" x 314" meter or persons residing in housing in a homeowner association, apartment complex or mobile home park) 

SECTION 1: Customer Fill-in Information 
Check box for the district you live in: 

Agua Fria Water District 0 Havasu Water District Mohave Water District 

Customer Account Number 
Located at the top of  your water bill or provide the name of the HOA, apartment complex or mobile home park 

$7.50 Monthly Credit $10.00 Monthly Credit $5.00 Monthly Credit 

Agency 

Agency 

Agency 

EPCOR 

EPCOR 

Agency 

Your Name Number of Persons in Your Household 
As it appears on your water bil l  or as appearing on val id identification 

Your Home Address City State ___Zip Code 
Where you receive water service 

Mailing Address City State __ Zip Code 
Where you receive your water bill i f  different f rom Home Address. Persons residing in an HOA, apartment complex or mobile home park cannot 
have an address different f rom the Home Address. 

Daytime Telephone Number 
Please include Area Code 

If you are already receiving low-income assistance from another uti l i ty for your electric or gas bill, please indicate the name of 
the uti l i ty: 

Applicants must provide a copy of their current Picture ID, most recent water bill and copies of the most recent proof of 30-day 
income (Pay Stubs, SSA, SSI, Unemployment insurance, etc.), along with the application for verification of program eligibility. 
**Please note** if approved, approval is for one year and customer must re-apply through this same process t o  renew. 

Applicant swears (s)he is not claimed as a dependent on another person's tax return. I agree t o  inform EPCOR Water if I no longer 
qualify (Le., monthly income becomes greater than 150% of the Federal Poverty guideline) t o  receive the low-income monthly 
credit. I understand that if I receive the discount without qualifying for it, I may be required t o  pay back EPCOR Water the discount 
I received while not qualifying. 

Customer Signature Date 

CUSTOMERS PLEASE DO NOT WRITE IN THE ADMINISTRATIVE SECTION BELOW 

SECTION 2: Determine the Customers Eligibility for the Program 
Each applicant for the Low-Income Assistance Program must meet all criteria below to be eligible for the program. Each item must 
be verified and checked to  be eligible. 

I have verified that the: Applicant resides in the Agua Fria, Havasu or Mohave Water District service territory as accurately indicated 
above and verified by service territory maps; has a valid ID with the name matching the home address; and most recent household 
30-day income from all  sources before deductions does not exceed 150% of the current Federal Poverty Guideline. 

Signature of Intake Staff Date 

TASKS: I Responsible I Indicate Credit I By (Person) ! DATE 1 
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1XECUTIVE SUMMARY 

4r. Crooks testifies as follows: 

'he Company is requesting that the following post test year projects be included in rate base: 

e 
e 
e 
e 
e 
e 
e 

e 
e 
0 

Well #10 Arsenic Removal Facility 
Reservoir #2 Structural Improvements 
Comprehensive Planning Study 
Telephone System Upgrade 
Distribution System Improvements 
Shea Water Treatment Plant Filter Media 
Tools and Equipment 
Vehicles 
201 3 Recurring Projects - Distribution 
2013 Recurring Projects - Facilities 

'he Company is requesting a SIB mechanism to, in part, reduce the harmful impact of regulatory 
ag between rate cases, to reduce the frequency of future rate cases, to reduce the magnitude of 
ncrease in customer bills following rate cases and to maintain and improve the performance of 
XWC's water system for customers. The Company is seeking the SIB mechanism to address 
eplacements of valves, service lines, meters and hydrants. 
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0. 

4. 

0. 

4. 

Q. 

4. 

Q. 

4. 

INTRODUCTION AND QUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Ian C. Crooks. My business address is 2355 W. Pinnacle Peak Road, 

Phoenix, AZ 85027. My business phone is 623-445-2404. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water USA, Inc. ((‘EWUS’’) as the Director of Engineering. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

I am responsible for the planning, engineering, and project delivery of EWUS’s capital 

program along with the developer services and GIS functional areas. I am responsible for 

first identifying and prioritizing projects into the budgeting process, then providing 

oversight of the design and construction contracts to ensure compliance with assigned 

budget and schedule. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I joined EWUS through the acquisition of Arizona-American Water in 2012. Prior to 

that, I was employed by Arizona-American Water beginning in 2006. My role with the 

Company since November 201 1 is as Director of Engineering where I am responsible for 

the duties described above for the Company’s Arizona and New Mexico regulated utility 

operations. My role from January 2010 to November 201 1 was as Director of Operations 

for Central Division where I was responsible for the operation and business performance 

of the Company’s water and wastewater services in the Sun City, Sun City West, and 

Agua Fria Districts. Prior to becoming the Director of Operations, I held the position of 
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Engineering Manager of Developer Services for the Company. I was responsible for the 

agreements, design, planning, construction, budgeting, and compliance related to 

development activity for all state operations. Prior to this role, I held the position of Sr. 

Operations Engineer of Developer Services. 

Prior to joining the Arizona-American, I was employed from 2005 to 2006 by NVR, Inc., 

a national homebuilder, as the Land Development Manager. Before that, from about 

1996 to 2005 I was employed by Pennsylvania-American Water Company in Coatesville, 

Pennsylvania district as Sr. Engineer and for some duration as IT Manager. Prior to that, 

from 1994 to 1996, I was Engineering Supervisor for Erie City Water Authority. Lastly, 

my career in the water industry began in 1994 as a water treatment plant operator for the 

City of Harrisburg Authority. 

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND. 

I am currently enrolled at Ottawa University pursuing a Master's Degree in Business 

Administration. I received a Bachelor of Science degree in Environmental Engineering 

from Pennsylvania State University in 1994. I have also completed various water-related 

technical courses that include water production and distribution, wastewater treatment, 

water distribution, water quality protection, cross-connection control, and water and 

wastewater management. 

ARE YOU A REGISTERED PROFESSIONAL ENGINEER OR CERTIFIED 

OPERATOR? 

Yes. I am a registered Professional Engineer in the states of Arizona and Pennsylvania 

and certified in Arizona as a Grade 2 Water Treatment Plant Operator and Grade 2 

Wastewater Collection System Operator. 
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Q. 
4. 

[I 

Q. 
4. 

[I1 

Q. 

4. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

POST-TEST YEAR CAPITAL PROJECTS 

IS THE COMPANY PROPOSING ANY POST-TEST YEAR PLANT 

ADDITIONS? 

Yes. Chaparral City Water Company (“CCWC” or “Company”) is proposing post-test 

year plant additions of $3,884,763, see Company witness Ms. Hubbard Exhibit Schedule 

B-2 ADJ SLH-1. All of the proposed additions are necessary investments for the 

Company to continue to provide its customers with quality water service. Each of these 

projects complies with the Commission’s current requirements for inclusion of post-test 

year plant. Below is an explanation of each of the post-test year plant additions. 

A 

The Company has two sources of water supply. The primary source is the Central 

Arizona Project (“CAP”) canal by means of a pump station and a five mile pipeline to the 

Shea Water Treatment Plant. The second source is groundwater from Well #10 and 

previously from Well # 1 1, which is currently not in-service, see section C below. 

Renewable surface water from the Colorado River is the primary source of supply, with 

groundwater used during peak deniand conditions. On January 22,2001, the EPA adopted a 

new standard for arsenic in drinking water at 10 parts per billion (ppb), replacing the old 

standard of 50 ppb with system compliance date of January 23,2006. Well #10 has 

arsenic concentrations up to 15 ppb. 

Well #10 Arsenic Removal Facility - Proiect #170974 
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In 2007, the Company made system modifications and implemented a temporary 

blending plan to allow water from Well #10 to be blended with treated surface water 

from the Shea Water Treatment Plant to achieve compliance with the Arsenic Rule. The 

plan was approved by Maricopa County Environmental Health Services as an interim 

measure until construction of an arsenic removal facility was completed, which is 

included as Exhibit ICC- 1. The blending plan was approved as “interim” because 

blending at this facility is problematic. If the surface water supply is disrupted, then Well 

#10 cannot meet the arsenic requirements. Also, since there is no storage at this plant, the 

blend requires a looping of system water back to the plant to supply blend water. This 

looping of system water causes arsenic levels to concentrate over time and use of the 

blend becomes ineffective. This compromises the Company’s ability to provide a safe 

water supply to its customers. 

The risk of disruption to surface water supply could be caused by service disruption at the 

CAP canal, the Shea Water Treatment Plant, the CAP Pump Station, or the five mile 

transmission main. Loss of system supply would require that water use, especially in the 

summer, be curtailed drastically by our customers. If water use were not curtailed 

sufficiently, the reservoir and portions of the system would run dry within one day. This 

would require reporting loss of pressure and sanitary conditions to the Arizona 

Department of Environmental Quality, Maricopa County Department of Environmental 

Services, and the Arizona Corporation Commission. 

The Arsenic Removal Facility at Well #10 provides benefits in both water quality and 

water reliability to the Company’s customers. Before the well was treated for arsenic, 

there was no firm water supply; in the case that the surface water supply was interrupted, 

the well could also not operate due to blending requirements. Essentially, this project 

increased the firm water supply to 1700 GPM by eliminating the need to blend Well #10 
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water with the Shea Water Treatment Plant treated surface water source. Additionally, 

water from Well #10 will be used to assist in the reduction of total trihalomethane 

(TTHM) compounds, which typically are found in higher levels in surface water, 

therefore reducing future capital expenditures needed for compliance with TTHM 

regulations in the system. 

The arsenic treatment facility improvements were based on the engineering design 

completed by the Company’s consultant in 201 1, which is included as Exhibit ICC-2. 

Arsenic treatment is accomplished using granular ferric hydroxide media in a two media 

vessel configuration. Construction of the facility began in 2012, and on January 22,2013, 

MCESD issued an Approval to Commence Operations. Validation testing commenced 

on January 28,2013, and MCESD gave approval to proceed with commissioning testing 

on February 5,2013, allowing the well to be placed in-service at that time. The facility 

passed commission testing, and received final approval of construction from MCSED on 

April 5,2013 (see permit included as Exhibit ICC-3). Final accounting for this project is 

expected to be completed in April 2013 at an estimated total project cost of $793,374. 

B 

Reservoir #2 is the largest potable water storage tank in the CCWC water system at 1.5 

million gallons and is the most critical reservoir to the overall system operation. 

Reservoir #2 feeds Zone 1 customers, as well as the three reservoirs in Zone 2, which 

Reservoir #2 Structural Improvements - Project #170970,170975,379070 

then feed Zones 3,4,  and 5. The reservoir was inspected in two stages, first on February 

27,2012, and then on March 21-23,2012. The inspection found that the reservoir was in 

need of extensive and immediate repairs. The inspection reports are included as Exhibits 

ICC-4 and Exhibit ICC-5 
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The inspection of Reservoir 2 found that the roof structural support needed rebuilding 

and that internal overflow weir was too small; these conditions could inhibit the flow out 

of the tank, potentially causing the roof to be pushed up and fail from the water pressure. 

The overflow piping and weir had rusted loose from the wall and a high probability of 

failure existed. Failure to rehabilitate and rebuild the tank would result in the tank failing 

and not being available for service. In addition, a failure of the tank could result in 

severe damage to Company and other downstream property. The loss of this tank would 

put all zones in the CCWC system at risk of running out of water. All other zones in the 

system rely on this tank directly or indirectly. The tank rehabilitation required rebuilding 

the structural integrity of the tank, repairing and replacing structure, replacing the 

undersized and failing overflow piping system, extending tank over flow pipe to drainage 

area, adding safety features to bring it into compliance with current regulations, removing 

chloride buildup on the interior steel walls and floor, and sand blasting and applying a 

new coating system to the tank. The majority of the improvements are completed. The 

external overflow piping from the reservoir to the adjacent wash was completed on April 

5,2013, after which the reservoir was disinfected, filled, and samples pulled for 

bacteriological and VOC testing. The reservoir was placed back in-service on April 10, 

2013. Final accounting for this project is expected to be completed in April 2013 at an 

estimated total project cost of $595,860. 

C 

The purpose of a comprehensive planning study (CPS) is to recommend capital 

improvement projects that are necessary in order to continue to provide safe, adequate 

and reliable water service. Recommended improvements will ensure that CCWC can 

continue to supply domestic, commercial, and industrial customer demand, and meet 

federal, state, and local regulatory requirements. Recommendations included in a 

Comprehensive Planning; Study - Project #170973,270980,270983 
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comprehensive planning study address improvements that contribute toward better 

quality and service to the Company’s customers and provide a tool for the Company’s 

management to assist in the long-term planning process and operation of the company. 

After EWUS acquired CCWC, it was important for the Company to complete a CPS to 

assess the system capabilities, vulnerabilities, and improvements. The CPS study 

examines in detail customer demand projections, sources of supply, water treatment 

facilities, water distribution, pumping facilities, storage, and water quality regulations. 

As part of the Company’s overall effort to complete a comprehensive planning study 

(CPS), an engineering investigation and testing of Well #11 was required to determine its 

condition, production capability and water quality in order to help determine options to 

bring back into service. The investigation and testing was conducted from August to 

September 2012 and the report was completed in March 2013. The investigation and 

testing found the well could produce about 2,500 gpm if improvements are made to the 

well casing, the pump and motor are replaced, and new electrical and control sub-systems 

are built. The arsenic level in this well was 9.5 ppb which is slightly below the arsenic 

MCL of 10 ppb. The results and report from the Well #11 investigation and testing will 

be incorporated into the Chaparral CPS effort in order to determine the best alternatives 

for Well #11 in context of the overall system operation now and in the future. 

Final accounting for the CPS is expected to be completed in June 20 13 at an estimated 

total project cost of $132,558. 

D 

The Company recently commenced replacement of its existing legacy phone system at 

the CCWC Office with a new modern IP Telephony system that can better support the 

Company’s business and customer service requirements. The work consists of deploying 

a Cisco IPT Phone system at the CCWC Office with unique numbers to each phone 

Telephone System Upgrade (IPT Telephony) - Project #270981 
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station, a basic hunt group feature for the call center staff which will ring one or more 

phones simultaneously, and integration of the CCWC office with the existing EPCOR 

Water USA telephony network. The IPT Telephony project is expected to be completed 

and in-service by April 30,2013. Final accounting for this project is expected to be 

completed in May 2013 at an estimated total project cost of $59,000. 

E 

This a blanket RP work order number for distribution system improvements related to 

service lines. The amount in CWIP is for service line work completed in November and 

December of 2012. The project remained in CWIP after 2012 year-end because the 

Company was integrating CCWC into its business systems and processes and wanted 

adequate time to properly account for actual costs incurred. The final cost of the work 

completed was $53,577. 

Distribution System Improvements - Project #270975 

F 

The filter media was replaced in 2012 for one of the three contact and filter modules at 

the Shea Water Treatment Plant. The project is post-test year only because the work order 

for the project was not closed prior to the 2012 year-end, as the Company was 

integrating CCWC into its business systems and processes and wanted adequate time to 

properly account for actual costs incurred. The final cost of the project was $59,369. 

Shea Water Treatment Plant Filter Media - Proiect #270976 

G 

This a blanket RP work order number for miscellaneous tools and equipment required for 

the CCWC operations. The amount in CWIP is for a new air conditioning unit and meter 

testing bench purchased and installed in November and December of 2012. The project 

remained in CWIP after 2012 year-end because the Company was integrating CCWC into 

Tools and Equipment - Proiect #I270982 
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its business systems and processes and wanted adequate time to properly account for 

actual costs incurred. The final cost of the project was $3 1,777. 

H Vehicles - Proiect #270988 

This a blanket RP work order number for vehicle purchases required for the CCWC 

operations. The amount in CWIP is for a Club Car purchased for the meter reading in 

November 20 12. The project remained in C WIP after 20 12 year-end because the 

Company was integrating CCWC into its business systems and processes and wanted 

adequate time to properly account for actual costs incurred. The final cost of the project 

was $9,248. 

I 

The contact and filter modules at the Shea Water Treatment Plant use pneumatically 

operated valves along with numerous other supporting check and pressure relief valves 

ranging from 6” to 24” in diameter. These valves are critical to the operation of the plant 

since they all work together to allow for automatic initiation of backwashes, filter to 

waste, and production modes. The valves have reached the end of their useful lives and 

no longer operate effectively. Most of the valves are leaking air from the pneumatic 

operator. In 2012, the Company replaced 35 of the valves and by year-end 2013, the 

Company plans to replace the last remaining 33 valves in need of replacement as listed in 

the Exhibit ICC-6. The total project cost is estimated at $350,000. 

Shea Water Treatment Plant Improvements Phase 2 - Proiect #379071 

J 2013 Recurring Proiects - Distribution - Proiect #379101,379104,379107, 

379670,379671 

Every year, the Company budgets to replace and repair aged infrastructure that is 

recurring in nature such as meters, services, valves, hydrants, mains, vehicles, tools and 

equipment. By year-end 201 3, the Company plans to spend an estimated $1.14M 
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Purchase Modular Trailer (admin bldg) Shea Plant 

Install VFDs on 2 HSP pumps 
Install Zone 1 Flow Meter 

replacing services, meters, mains, valves, hydrants, and electrical systems. Many of these 

are the same type of projects that will be included in the future SIB Mechanism as 

$50,000 

$40,000 
$60,000 

discussed in my testimony below. 

Replace Well 10 8"and 10" flow meters 
Replace backwash flow meter 

K 

The Company budgets to replace and repair other assets identified by the Company's 

operations management team. The projects are to replace or improve existing 

infrastructure, typically the plant related assets. By year-end 2013, the Company plans to 

spend an estimated $0.65M on the projects identified in the table below. 

2013 Recurring Proiects - Facilities - Proiect #I379072 

$18,000 
$6,000 

Estimated 
cost 

$50,000 

Project Name 

Shade Canopy over Blowers and Filter Trains at the Shea 
Plant 

SCADA Shea Plant 
SCADA Reservoirs and Booster Stations 

$50,000 
$1 70,000 

Replace Valve and 200' main at Saguaro and Palisades 

Replace, upsize and re-pipe 10 PRV's 
PRV vault immovements 

TTHM Spray Aeration and rechlorination at Reservoir 5 I $60,000 

$60,000 

$45,000 
$35,000 

Well 10 valve modification for series operation 1 $6,000 

~~~ 

2013 FW Miscellaneous Projects Total Cost I $650,000 
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[V 

Q* 

4. 

Q. 
4. 

Q. 

4. 

SYSTEM IMPROVEMENT BENEFITS MECHANISM 

IS THE COMPANY REQUESTING A SYSTEM IMPROVEMENT BENEFITS 

(“SIB”) MECHANISM IN THIS CASE? 

Yes, as described by Mr. Broderick, CCWC is requesting a SIB mechanism to, in part, 

reduce the harmful impact of regulatory lag between rate cases, to reduce the frequency 

of future rate cases, to reduce the magnitude of increase in customer bills following rate 

cases and to maintain and improve the performance of CCWC’s water system for 

customers. 

IN WHICH DOCKET DID THE SPECIFICS OF THE SIB MECHANISM ARISE? 

Currently, the specific details for that mechanism are set forth in a Settlement Agreement 

docketed on April 1,201 3 in Phase 2 of Arizona Water Company’s Docket No. W- 

0 1 145A- 1 1-03 1 0. EPCOR Water Arizona, Inc. intervened and participated in Phase 2 

and was a signatory to the Settlement Agreement. CCWC also supports the Settlement 

Agreement. 

WHAT DOES THE SIB SETTLEMENT AGREEMENT REQUIRE CCWC TO 

PROVIDE THE COMMISSION IN CCWC’S NEW GENERAL RATE CASE? 

In addition to making a request for the SIB mechanism, which CCWC is doing here, the 

Company must also provide a list of SIB eligible projects and an estimation of the capital 

costs for each project. As detailed in the Settlement Agreement, the Commission 

approved projects that are included in the surcharge must be completed and placed in 

service prior the applicable surcharge taking effect. However, a utility may seek 

approval from the Commission to add a project not on its approved list if circumstances 

require the Company to undertake such a project. 
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TOTAL I AVERAGE I 

2. 

i. 

2. 

i. 

IS THE COMPANY PROPOSING QUALIFYING PROJECTS FOR A SYSTEM 

IMPROVEMENT BENEFITS MECHANISM IN THIS CASE? 

Yes, as further described in the Settlement Agreement SIB Table that is attached as 

Exhibit ICC-7. The Company is proposing capital projects related to the following 

categories for inclusion in a SIB Mechanism: 

NARUC # Description 
33 1 
333 Services 
334 Meters 
335 Hydrants 

T&D Mains and Valves 

As set forth in Section 6.4 of the Settlement Agreement in Docket No. W-01145A-11- 

03 10, each of these types of plant is eligible to be included in a SIB Mechanism. 

WHAT WAS THE PREVIOUS 5-YEAR SPEND ON DISTRIBUTION SYSTEM 

REPLACEMENTS THAT TODAY WOULD QUALIFY FOR THE PROPOSED 

SIB MECHANISM? 

Below is a Table IV-I of the prior 5-year capital spending that today would be eligible for 

the SIB Mechanism. 

/SERVICES 

IMETERS 

Tota 

Q. WHAT ARE THE FORECASTED SYSTEM IMPROVEMENTS THE COMPANY 

IS PROPOSING TO COMPLETE UNDER THE SIB MECHANISM? 
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4. Table IV-I1 below summarizes the estimated project quantities and spending per category 

by year for the next five years. Detail project descriptions are shown on the SIB table 1 

included as Exhibit ICC-7. The Company is proposing to invest $8.9M in system 

improvements over the next 5-years using the SIB Mechanism. The annual costs and 

counts are expected to fluctuate to some degree based on field conditions and business 

requirements during each year. The Company will submit updates as required by the 

Commission using the SIB annual worksheet for review by Commission Staff. 

Q. 

4. 

Table IV-2 

THE PROPOSED 5-YEAR INVESTMENT LEVEL IS MORE THAN THE 

PREVIOUS SPEND. PLEASE EXPLAIN THE REASON FOR THE INCREASE. 

The prior owner of CCWC did not replace and maintain assets in the CCWC system at 

levels commensurate with industry standards; the assets were replaced on a reactive basis 

only after they failed. Water utility infrastructure, or any infrastructure for that matter, 

requires a continuous infrastructure replacement program as the assets age. Without a 

proper annual asset replacement program, the water system becomes inefficient, begins to 

fail, and replacement costs are only pushed down the road at ever increasing costs. 

EWUS is committed to delivering high quality and reliable water service to its customers. 

This commitment requires higher levels of infrastructure replacement in the CC WC 
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system than has occurred in the past. As set forth below, the Company will proactively 

approach necessary replacements and improvements to the distribution system. 

CAN YOU PLEASE PROVIDE SOME BACKGROUND ON THE CATEGORIES 

OF PROJECTS PROPOSED FOR THE SIB MECHANISM? 

Certainly. I’ll describe the projects by NARUC account. 

A 

The CCWC system contains an estimated 4,600 distribution system valves. The majority 

of the valves in the system are butterfly valves. When the majority of Fountain Hills was 

developed, the owner of the water system (also the land developer) installed butterfly 

valves because they cost less than gate valves, which are better suited for installation in 

distribution systems. The operating gate of a butterfly valve stays in the flow stream at all 

times, with gears rotating the gate from open, parallel to the flow, to closed, 

perpendicular to flow. In addition, since CCWC system’s butterfly valves are older, the 

operating gate is cast iron with no rubberized epoxy coating like current valves. 

Therefore, the combination of the operating gate located in the flow stream and exposed 

iron creates an ideal environment for the accumulation of tuberculation on the valve 

components, which seizes the valve in the open or closed position or prevents the valve 

from operating properly. Below are pictures of butterfly valves replaced in the CCWC 

system. 

331 - Transmission & Distribution (T&D) Valves 
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Picture A-1 - Butterfly in CCWC system showing operating nut 

Picture A-2 - Accumulation of tuberculation on the butterfly operating gate . 
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Picture A-4- New gate valve installed to replace of an old butterfly valve 

t 
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Historically, the valves were tested and replaced if found broken in coordination with the 

Town of Fountain Hills street improvement program, during main break repairs, or fire 

hydrant maintenance. However, the Company has found from its operational experience 

of the system that more valves need to be replaced and tested on an annual basis to 

improve system reliability and reduce customer service disruptions. The Company plans 

to systematically test and replace valves by first targeting the oldest sections of the 

system and system critical valves. The Company is targeting to replace 100 valves per 

year under this plan. The investment over five years for valve replacements is estimated 

at $2.8M. 

B 333 - Services 

Again, when the developer built the majority of Fountain Hills, it installed single service 

lines to serve two properties. A single service was installed from the water main to a 

common property boundary at the curb line where a manifold was installed splitting the 

service line to feed two residential meters. So, throughout the system, the majority of the 

branched services are 34” services supplying two %” meters, and in some cases, 1” 

services supplying two 1” meters. This causes problems with pressure and flow for the 

customers, and for the Company to terminate or shut-off service to a single customer. In 

addition, the service line material that was installed at the time was polyethylene service 

line pipe (“poly pipe”). The use of this material and installation are not appropriate for 

the CCWC system. The soil conditions and high system pressures cause a higher level of 

service line failures and leaks which contribute to unnecessary water loss and service 

disruption. The water from many service line leaks never surface because of the porous 

soil and can go undetected for a long time. Below is a picture of 2” service line that 
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recently failed in the CCWC system. Note the indentation on the left where a rock wore 

away the poly, eventually causing the line to split left to right. 

Picture 3-1 - Black poly service line material failure 

Over the past five years, 690 service lines failed at a cost of $2SM see Table IV-l, , , . 

above, which averages 138 service line failures per year. The Comp&y replaces the 

single branched service lines with two new 34” or 1” copper services, i.e., one service line 

for each metered customer. The CCWC system has approximately 12,600 residential 

accounts classified as %” and 1” meters, and of those, the Company estimates that 3,050 

dual-feed poly pipe services remain, which translates to the installation of 6,100 new 

single-feed copper services. The Company’s plan going forward is to increase the rate of 

replacement and target a replacement rate of 250 services per year at an annual cost of 

about $0.9 million per year, for a total of $4.4 million over five years. 

, _  ..?- ._. . . , _  .. 
_:_. _ ._ .  ~ . . = _ .  . ’ .  . . . . ‘ . . I . ’  ._ 

. _il . . . .. . .- ._.  . .__ , . --- . .:. . . .  

C 334 - Meters 

The CCWC system has approximately 13,700 total customer accounts, residential and 

commercial. The table included as Exhibit ICC-8 shows all the meter reading routes in 

the system with the number of meters per route, the average meter age, quantity of meters 

by size, and estimated cost to replace the meters (material and labor). As shown on the 

table, the weighted average meter age in the system is 10.2 years. The past 5-year average 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

zhaparral City Water Company 
lirect Testimony of Ian C. Crooks, P.E. 
locket No. W-02113A-13- 
’age 19 of 21 

annual meter replacement rate was 104 meters per year, which at that rate will take over a 

130 years to replace the meters in the system. The Arizona Department of Water 

Resources’ (ADWR) Modified Non-Per Capita Conservation Program (MNPCCP) is one 

of the regulatory programs for large municipal water providers in Active Management 

Areas. It is a performance-based program (Best Management Practice or “BMP”) that 

participating water providers use to implement water conservation measures that result in 

water use efficiency in their service areas. ADWR’s BMP for meter replacement and 

testing requires 2” and smaller meters be replaced at a minimum of every 15 years. This 

meter replacement schedule or better is in-line with industry standards and is authorized 

by the Commission in EWUS’ other districts. Now that EWUS owns the CCWC system, 

the Company intends to bring the CCWC system into the ADWR meter replacement and 

testing BMP program compliance. Towards that effort, the Company is proposing to 

substantially increase the annual meter replacement program. The meter replacement 

program will target meter routes with the oldest meters first. The replacement program 

also contributes towards the Company’s efforts to reduce CCWC system non-revenue 

water (NRW) to below ten percent. In addition, nearly all the existing meters in the 

CCWC system are manual read meters which are grossly inefficient to read compared to 

today’s automatic meter reading (AMR) radio meters. EWUS replaces all meters in its 

operating companies with the same common AMR meter and software platform, which 

increases meter reading efficiency, customer service, and employee safety. As shown in 

the table above, the Company plans to replace 1,3 8 1 meters per year on average over the 

next five-years and expects to continue at this pace until the all meters in the system are 

replaced. The meter replacement cost over five years is estimated at $1.3M. 
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Q. 

4. 

Q. 

4. 

D 335 - Hydrants 

The CCWC system contains approximately 1,600 fire hydrants. During the past five 

years, an average of 34 hydrants per year were replaced when they were found not to be 

operational by the Company or the Town of Fountain Hills Fire Department. The 

Company is proposing to increase that slightly to 50 hydrants per year in order to catch- 

up on hydrants needing replacement. In addition, repair parts for most of the fire 

hydrants in the CCWC system are no longer available because of their age, manufacturer 

and model--Dresser Model 300 and 500. Further, complicating the replacement of fire 

hydrants is the fact that the fire hydrant lateral valves are the butterfly type valves that I 

described above. The butterfly valves either do not work at all or provide limited shut- 

down of the lateral feeding the hydrant which means the hydrant cannot be replaced until 

a shut-down is achieved. Therefore, a shut-down of the water mains feeding the area is 

required, which causes service disruption to many customers. The fire hydrant 

replacement cost over five years is estimated at $0.4M. 

HAVE YOU INCLUDED THE REQUIRED SIB TABLE I IN SPECIFIC 

SUPPORT OF THE PLANS DESCRIBE ABOVE? 

Yes, it is included as Exhibit ICC-7. I ask the Commission to approve that table in its 

decision in this rate case as required by the SIB Settlement Agreement. 

HOW DOES CCWC SATISFY THE SIB ELIGIBILITY REQUIREMENTS OF 

SECTION 6.3 OF THE SIB SETTLEMENT AGREEMENT? 

The asset replacements as described above and in Exhibit ICC-7, meet the SIB eligibility 

requirements of Section 6.3.1 and 6.3.3. 

The distribution system valves qualify under 6.3.3.1 as a result of “a documented 

increasing level of repairs to, or failures of, a plant asset justifying its replacement prior 
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to reaching the end of its useful life (e.g. black poly pipe)” because of the high level of 

valve failures in the CCWC system. The valve failures also contribute to the Company’s 

non-account water as it takes longer to stop water loss during water main breaks and 

other repairs, which qualifies the valve replacements under Section 6.3.1 as a result of the 

Company’s non-revenue water exceeding 10 percent. 

The service lines qualify under the same 6.3.3.1 provision because the service lines are 

black poly lines and are failing at a high rate; and also under Section 6.3.1 because the 

service line failures and undiscovered leaks are contributing to the non-revenue water 

exceeding 10 percent. 

The replacements of manual read meters will contribute towards the Company’s efforts to 

reduce CCWC non-revenue water to below 10 percent and will increase meter reading 

efficiency, customer service, and employee safety. The meter replacements qualify for 

the SIB mechanism under Section 6.3.3.2 as “meter replacements for systems that have 

implemented a meter testing and maintenance program in compliance with AAC R14-2- 

408.E.”. In addition, these replacements also qualify under Section 6.3.1 as a result of 

the Company’s nonrevenue water exceeding 10 percent. 

The fire hydrants lines qualify under the same 6.3.3.1 provision because the fire hydrants 

are failing at a high rate and are not maintainable because parts are no longer available. 

The fire hydrants also qualify under 6.3.1 because the replacements add to the 

Company’s non-revenue water percent since the hydrants cannot be repaired but must be 

replaced, which requires the water mains to be shut-down and drained causing water to 

be wasted. 

2. WHAT FURTHER SUPPORT WILL THE COMPANY PROVIDE FOR 

INCLUSION OF THESE REPLACEMENTS IN THE SIB MECHANISM? 
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As part of the CPS process described above, the Company will also prepare an 

Engineering Planning Study supporting the need for replacement of these assets. The 

Company will also work with Staff during the pendency of this rate case to provide 

additional data and analysis supporting the need to replace these assets. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 
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Maricopa County 
Environmental Services 

Water and Waste Management Division 

Date: October 11, 2007 MCESD Project #: 201 1550 
Owner: Chaparral City Water Co. SYSTEM ID #: 04-07-017 IO1 N. Central Ave., Suite 150 

hoenix, A 2  85004 
hone: (602) 506-6666 
ax: (602) 506-6925 
DD: 602 506 6704 
ww.maricoua.eov/envsvc 

CERTIFICATE OF APPROVAL OF BLENDING PLAN 
WITH STIPULATIONS 

PROJECT DESCRIPTION: Chaparral City Water Company, Well 10 Blending Plan. The plan includes 
blending Well 10 groundwater (Zone 1) with treated surface water from Zone 2. The plan is an interim 
measure until CCWC installs an arsenic treatment facility at the well site. Well 10 has a maximum 
historic arsenic concentration of 15 ppb. The well production capacity is 1700 gpm at 70 psi. Zone 2 
water is produced at the Shea Surface Water Treatment Plant. It has a maximum historical arsenic 
concentration of 4 ppb and the pressure in Zone 2 averages 130 psi. 

Implementation of the blending plan requires upgrades that will be submitted to the Department for 
approval as a separate project. The upgrades include: installing an orifice plate into the Well 10 
discharge piping to reduce the capacity of the well to 1,090 gpm; adding an 8-inch pressure 
reducinglsustaining valve, flow meter, and electronic flow control valve to the supply pipeline from Zone 
2; and adding a 10-inch static mixer downstream from the blend point. If the blending flow from Zone 2 
cannot be maintained at the required set point, a PLC will automatically shut down Well I O .  

LOCATION: Fountain Hills, Maricopa County OWNER: Attention: Michael Thompson 
16402 E: Palisades 
ADWR #55-640786 
T3N, R6E, SEC 15 

Chaparral City Water Company 
12021 N. Panorama Drive 
Fountain Hills, AZ 85268 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Pursuant to AAC Title 18, Chapter 4, Article 5, or Chapter 9, Article 8, and Maricopa County 
Environmental Health Code Chapters II and V, approval to operate the above-described blending system 
as represented in the approved plan documents on file with the Maricopa County Environmental Services 
Department (MCESD) is hereby given subject to the following provisions: 

This certificate is based on submission of an Application for Approval of Blending Plan prepared by 
the Owner on 10/1/07, a Technical Memorandum Well 10 Blending Plan prepared by Thomas 
Galeziewski, P.E. (#21284) on 5/3/07, and supporting documents. 

This approval is void unless the facilities needed for blending receive a Certificate of Approval of 
Construction from the Department. 

Laboratory samples shall be taken on a weekly basis during the first month of blending operation to 
verify that the blending meets the arsenic MCL. The interlock that automatically shuts down Well 10 
if the blending flow from Zone 2 cannot be maintained shall be tested. Report the test results to the 
Department by letter within ten days of receipt of the laboratory results. 

No other wells or water sources shall be connected to the blending facilities without Department 
approval. Any change in the approved blending plan that may affect capacity, quality, flow, location 
or operational performance of the blending system shall be submitted to this Department for review, 
and Department approval shall be obtained prior to undertaking the work affected by the change. 

If the capacity (flow rate) of the well changes or if the arsenic concentration in the water increases, 
the Department shall be immediately notified and a revised blending plan may be needed. 

Failure to comply with all conditions of this certificate shall result in forfeiture and cancellation of this 
permit and may require all contaminated wells to be shut down. 

MCESD reserves the right to modify the Approval of Blending Plan pursuant to future state 
regulations. 

Page 1 of 2 



Chaparral City Water Company, Well 10 Blending Plan 
Approval of Blending Plan 
Page 2 of 2 

#20 1 1 550 
October 11,2007 

8.  A minimum Grade 2 water distribution system operator, certified by the Arizona Department of 
Environmental Quality, shall oversee the efficient operation and maintenance of the facilities. 

9. The Owner shall send the Department monthly reports that include the results of its routine 
inspections and the description of any abnormal operating conditions experienced during the month. 
Submit the reports to MCESD on approved forms within 10 days of the end of the month. 

10. Representative(s) of MCESD shall be allowed access to the site to conduct inspections of this facility 
during reasonable hours. 

11. The facility shall meet all applicable sampling and reporting requirements under the Safe Drinking 
Water Act Rule, Title 18, Chapter 4 of the Arizona Administrative Code, and subsequent 
amendments. 

12. All materials or products that come into contact with drinking water or with water treatment chemicals 
shall conform to ANSllNSF 60 and 61 in accordance with AAC R18-4-119. 

13. Other than for the approved purpose of blending, no connection may exist between potable water and 
non-potable water. 

If this blending plan has not started within one year of the date of approval this approval will be void and a 
written extension of time shall be required. 

WATER AND WASTE MANAGEMENT DIVISION 

Plan Approval Date: October 1 I, 2007 

cc: ADEQ Drinking Water Section, 11 10 W. Washington Street, Phoenix, AZ 85003 
Utilities Division - Engineering Section, Arizona Corporation Commission, 1200 W. Washington 

Kevin Chadwick, PE, Manager, MCESD, Water and Waste Management Division 
John Kolman, RS, MCESD, Manager, Drinking Water Program 
Tom Galeziewski, PE, HDR, 3200 E. Camelback Rd., Suite #350, Phoenix, AZ 85018-231 1 
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Executive Summary 

This report reviewed the existing conditions of the Well No. 10 facility, examined the well water 
quality data, established arsenic treatment system requirements, evaluated three arsenic 
treatment proposals, made recommendations for the arsenic treatment system design, included 
engineering design calculations and performed a preliminary cost estimate. The following is a 
summary of the project: 

Design 
Parameters 

Treatment System 
Configuration and 
Operation Modes 

Pretreatment 
Requirements 

Recommended 
Treatment System 
and reasons for 
the 
recommendation 

Other major 
recommendations 

Estimated Costs 

Total system design flow: 
4rsenic treatment average flow: 
4verage bypass flow: 
lesian well water As level: 
Iesian blended As levels: 
Nell Dum13 discharae txessure: 
Iistribution network static Dressure: 
Svstem confiauration: 
10 of vessels: 

1,700 gpm 
850 gpm 
850 gpm 
12 ua/l 
Target=8pg/l, max=9 pg/I 
70 mi to 75 tx i  
60 txi to 65 tx i  
Treatment/bvoass/blend 
Two 

3peration mode: manual 
Jesse1 configuration: Parallel operation 
i H  adjustment: 
r e-f i I t ra t i o n : 

Not recommended 
Not recommended 

're-chlorination: I yes 
3evern Trent Model EAS-4710 with E33 media 

0 

0 

0 

0 

0 

The most generous scope of supply, but the lowest proposed 
equipment cost ($354,675) among the three treatment systems. 
The treatment system is the least affected by pH. It has the highest 
design BV with or without pH adjustment. 
The lowest O&M cost with or without pH adjustment. It has the 
lowest media replacement cost. 
It doesn'l require pre-filtration as other two systems do. 
It has the lowest headloss through the media. This will allow the 
existing well pump to meet the pressure needs without a booster 
pump. 

Sdditional testing for As (Ill), total As, Iron, pH, silica, manganese, 
ianadium, phosphate, sulfite and selenium 
3outine pH and arsenic monitoring 
X A D A  monitoring of flow meters and gauges 
3eplace the existing C12 analyzer with a new reagentless Hach analyzer 
ncluding pH monitoring capability. 
'reliminary opinion of construction cost: 
4nnual media O&M cost: 
1,000 gallon water treatment cost: 

$1.21 million 
$1 28,472 
$0.34 
$205/cubic feet 
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1 .O Project Background 

1 .I EXISTING CONDITION 

1 .I .I Project location 

The Chaparral City Water 
Company% existing Well No. 10 in 
the Town of Fountain Hills, Arizona 
is also known as Palisades Plant or 
Palisades well. This well is located 
immediately north of East Palisades 
Blvd, and approximately 1,000 feet 
east of Fountain Hills Blvd. The well 
facility is secured by concrete block 
walls on all sides. 

1 .I .2 Existing well and well 
pump condition 

The annual report filed with the 
Arizona Corporation Commission in 
2010 indicated this well was drilled 
in 1972. The well% ADWR (Arizona 
Department of Water Resources) ID 
number is 55-604786. The well is 
738 feet deep with 450 feet 20-inch 
diameter casing and 288 feet 16- 
inch diameter casing. Existing 
documents show that the well has a 
350 horsepower 7-stage vertical 
turbine pump. The pump (Model 
14M160) was manufactured by 
lngersoll Dresser. It was reported 
that this well has a production rate 
of 1,885 gpm or 2.71 MGD. The 
lngersoll Dresser pump curve 
indicated a pump capacity of 1,900 
gpm at 88 feet bowl head per stage 
or total 616 feet head (see 
Appendix A). 

A 2007 HDR Technical 
Memorandum for the existing blending system design stated that well pump has a capacity of 
1,700 gpm flow at approximately 70 psi discharge pressure. 
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Recent discussions with the operator indicated that the existing pump% operating flow without 
the present blending system is about 1,700 gpm at approximately 70 psi to 75 psi discharge 
head. 

The distribution network% static pressure at the connection with the pump discharge varies from 
60 psi to 65 psi based on pressure gauge readings. 

1 .I .3 Well water arsenic levels 

The existing blending system designed by HDR in 2007 was based on 15 pg/I arsenic in the well 
water, the maximum testing value from 1999 to 2006. The average value of the 1999 to 2006 
arsenic test data was 12.6 ug/l. However, testing data from 2008 to 2011 showed that arsenic 
level in the water from the well varied from 2.2 pg/l to 11 pg/I, with an average value of 7.7 pg/l. 
The recent years testing data suggested that arsenic level in the well water is trending down. 

1 A.4 The existing blending system 

The existing blending system for the Well 10 was installed in 2007 to ensure consistent 
compliance with arsenic limit. Water from Zone 2 supplied bv the 15 MGD Shea Water 
Trea’tment Plant (WTP) is used to 
blend with the well water. The 
blended water is supplied to Zone 1 
distribution network. 

The source water of the Shea WTP 
is central Arizona Project (CAP) 
water from Lake Pleasant and 
Colorado River. According to the 
2007 HDR Technical Memorandum, 
arsenic concentrations in the CAP 
water varied from 2 vg/l to 4 pg/I 
with an average value of 2.8 pg /I 
based on testing data from 2001 to 
2005. The blending system design 
was based on 4 pg/I arsenic in the 
Shea WTP water. 

The blending system was designed to use 1,310 gpm flow through a 8 pipe line from Zone 2 for 
blending with 1,090 gpm flow from the I O ”  well discharge line into Zone 1. The blending is 
accomplished by a 10” Komax static mixer located immediately downstream of the two flow 
streams junction point. The well pump capacity is restricted with a Rosemount Model 1495 
orifice plate installed on the discharge pipe. Other devices used for blending operation and 
control include flow meters, pressure reducing and sustaining valve, electronic control valves, 
and pressure gauges. 
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I .I .5 Other existing facilities and operation control 

In addition to the well, well pumps and the blending system, currently the well water supply 
system also includes a liquid sodium hypochlorite feed system, chlorine residual monitoring 
system, a well water pump to waste system, a lined pond for receiving the pump to waste 
stream, a radio SCADA system, and a building for housing the disinfection system and the 
chlorine residual analyzer. The lined pond is drained by gravity via a 4” pipe to a sanitary sewer 
system operated by Fountain Hills Sanitary District. The pond provides temporary storage for 
flows exceeding the drain capacity. 

Currently Well No. 10 is operated only at high demand times for supplementing water supply to 
the distribution system. Operation of the well pump and the blending system is controlled by a 
PLC. When system demand requires water supply from the well, the well pump and the 
blending system is automatically started based on level signals from Reservoir No.1 in Zone 1 
of the distribution system. The system will automatically shut down based on a high system 
pressure signal from Reservoir No.1. The system can also be remotely started or shut down by 
operators via the SCADA system. 

1.2 PROJECT PURPOSE AND OBJECTIVES 

The current blending practice of mitigating arsenic levels runs the risk of either not complying 
with the MCL or not supplying any water should the CAP water supply be interrupted. Therefore, 
EPCOR USA Chaparral City Water Company (CCWC) wanted to replace the existing blending 
system with an arsenic treatment system for ensuring consistent compliance with arsenic limit 
requirement at all times. This will also allow CCWC to increase water supply from this well to its 
maximum operating capacity of approximately 1,700 gpm and increase overall system water 
supply reliability. Additional benefit includes potential reduction of TTHM levels in the water 
supply system because Shea WTP treats CAP water that has high TOC levels. 

CCWC also requested Stantec to investigate the feasibility of using chloramines for disinfection 
at Shea WTP for reducing TTHM formation. If chloramines disinfection is feasible for 
implementing at Shea W P ,  chloramines disinfection must also be used at Well No. 10 for 
system consistency. But study and design of the chloramination is out of the scope of this 
project. 

Additionally, the operator has requested to replace the existing ProMinent chlorine residual 
analyzer with Hach chlorine analyzer because the ProMinent analyzer does not work well and is 
difficult to calibrate. 
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Stantec 
ENGINEERING REPORT FOR WELL NO. 10 ARSENIC TREATMENT 

2.0 Arsenic Water Chemistry and Regulation 

2.1 ARSENIC BACKGROUND AND HEALTH EFFECT 

Arsenic is found in the environment in rocks, soil, water, air, and in biota. Natural concentrations 
of arsenic in soil typically range from 0.1 to 40 mg/kg. Higher concentrations are found in some 
igneous and sedimentary rocks, particularly in iron and manganese ores. Other natural sources 
of arsenic include volcanism and forest fires. Through erosion, dissolution, and weathering, 
arsenic can be released to ground water or surface water. 

Arsenic is also released from a variety of human activities. Almost 8 million pounds of arsenic 
and arsenic containing compounds were released into the environment in 1997. Arsenic is 
found in the preservative chromated copper arsenate (CCA) used to preserve wood. 90% of all 
arsenic consumed in the U.S. is used in the production of CCA. Arsenic can be a by-product of 
mining and smelting, and is of particular concern in old waste disposal sites (e.g., mine tailings). 
In agriculture, organic arsenic is a constituent of organic herbicides and is a constituent of feed 
additive for poultry and swine. Other industries and processes which use or release arsenic: . Manufacturing of metals and alloys; . Petroleum refining; 

Pharmaceutical, glass, and cement manufacturing; . Production of lead-acid batteries; 
Production of a particular semiconductor used in computers and other electronic 

Burning of fuels and wastes; and 

. 

. 
applications; . . Pulp and paper production. 

Arsenic can combine with other elements to form inorganic and organic arsenicals. In general, 
inorganic derivatives are regarded as more toxic than the organic forms. While food contains 
both inorganic and organic arsenicals, primarily inorganic forms are present in water. Inorganic 
arsenic, considered to be the more toxic form, is found in ground water, surface water, and 
many foods. Chronic exposure to high levels of inorganic arsenic in drinking water has been 
found to result in a variety of adverse health effects, including skin and internal cancers and 
cardiovascular and neurological effects. Exposures to organic forms of arsenic also occur 
through ingestion of food and metabolism of ingested inorganic arsenic. Experimental data on 
the effects of organic forms of arsenic are not as well characterized as those for inorganic 
arsenic, and thus are the subject for future research. Although people may be exposed to 
arsenic from industrial sources, as noted above, consumption of food and water is the major 
source of arsenic exposure for the majority of U.S. citizens. 

Arsenic% carcinogenic role was noted over 100 years ago (NCI, 1999) and has been studied 
ever since. The Agency has classified arsenic as a Class A human carcinogen, “based on 
sufficient evidence from human data. Increased lung cancer mortality was observed in multiple 
human populations exposed primarily through inhalation. Also, increased mortality from multiple 
internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence of skin 
cancer were observed in populations consuming drinking water high in inorganic arsenic.” 
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A 1999 NRC report on arsenic states that “epidemiological studies .._ clearly show associations 
of arsenic with several internal cancers at exposure concentrations of several hundred 
micrograms per liter of drinking water.” Ten epidemiological studies covering eight organ 
systems have quantitative data for risk assessment (NRC, 1999, Table 4-1). The organ systems 
where cancers in humans have been identified include skin, bladder, lung, kidney, nasal cavity, 
liver, and prostate. Table 10-6 of the same NRC report provides risk parameters for three 
cancers: bladder, lung, and liver cancer. Considering all cancers in aggregate, the NRC states 
that “considering the data on bladder and lung cancer in both sexes noted in the studies ... a 
similar approach for all cancers could easily result in a combined cancer risk on the order of 1 in 
100“ (at the current MCL of 50 pg/L). 

In addition to cancer, NRC (1999) reported that arsenic exposures have been linked to other 
adverse health effects. These include thickening of the skin, effects on the nervous system such 
as tingling and loss of feeling in limbs, hearing impairment, effects on the heart and circulatory 
system, diabetes, developmental effects, and effects on the gastrointestinal system and liver. 

2.2 GENERAL ARSENIC CHEMISTRY 

The valence and species of inorganic arsenic are dependent on the oxidation-reduction 
conditions and the pH of the water. As a general rule of thumb, the reduced, trivalent form 
[As(lll)] normally is found in groundwater (assuming anaerobic conditions) and the oxidized, 
pentavalent form [As(V)] is found in surface water (assuming aerobic conditions); this rule does 
not always hold true for groundwater, where both forms have been found together in the same 
water source. Arsenate exists in four forms in aqueous solution, depending on pH: H3As04, 
H2As04-, HAs04’-, and A s O ~ ~ - .  Similarly, arsenite exists in five forms: H4As0<, H3As03, 
H2As03-, HAs03’-, and A s O ~ ~ - .  As shown in Figure 2-1, which contains solubility diagrams 
for As(lll) and As(V), ionic forms of arsenate dominate at pH>3, while arsenite is neutral at pHe9 
and ionic at pH>9. 

Unlike other toxic trace metals whose solubility tend to decrease as pH increases, most 
oxyanions, including arsenate (As5’), tend to become more soluble as pH increases. When most 
other metals become insoluble within the neutral pH range, arsenic is soluble at even near- 
neutral pH in relatively high concentrations. That is why groundwater is easily contaminated with 
arsenic and other oxyanions. 

As(lll) exists in most natural water as As(OH)~ and is more mobile than As(V), H(As)04,because 
it is less strongly absorbed on most mineral surfaces than the negatively charged As(V), thus it 
is commonly more prevalent in water. Unfortunately, studies have shown that most treatment 
technologies are more effective in removing As(V) as opposed to As(ll1). Therefore, the majority 
of the treatment options require a pretreatment process to convert As(lll) to As(V). 

Treatment technologies with adsorptive media for arsenic removal often function by adsorbing 
arsenate onto granules. Therefore, the valence and species of soluble arsenic are very 
important in evaluating arsenic removal. 
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DslH 

Figure 2.1: Concentrations - pH Diagrams For As(lll) and As (V) 
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2.3 DRINKING WATER ARSENIC REGULATION BACKGROUND 

In 1924, The U.S. Public Health Service established an arsenic drinking water standard for 
interstate water carriers of 0.05 mg/l. The 1974 Safe Drinking Water Act (SDWA) mandates that 
the U.S. Environmental Protection Agency (EPA) identify and regulate drinking water 
contaminants that may have adverse human health effects and that are known or anticipated to 
occur in public water supply systems. On December 24, 1975 under the SDWA authority, EPA 
established a maximum contaminant level (MCL) for arsenic at 0.05 mg/L. Amended in 1996, 
the SDWA required that EPA develop an arsenic research strategy and publish a proposal to 
revise the arsenic.MCL by January 2000. On January 18, 2001, EPA finalized the arsenic MCL 
at 0.01 mg/L (EPA, 2001). In order to clarify the implementation of the original rule, EPA revised 
the rule text on March 25, 2003, to express the MCL as 0.010 mg/L (IO pg/L or ppb) (EPA, 
2003). The final rule requires all community and non-transient, non-community water systems to 
comply with the new standard by January 23, 2006. To satisfy the arsenic monitoring 
requirements, all surface water systems must complete monitoring for the revised arsenic MCL 
by December 31, 2006, and all groundwater systems must complete monitoring for the revised 
MCL by December 31, 2007 (40CFR 141.23(~)(1)). 
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I 

3.0 Water Quality Data and Design Requirements 

370 mg/l 

Temperature TDS ffield test) 31.6 O C  

3.1 WELL NO. 10 WATER QUALITY DATA 

A grab sample was taken on June 22, 201 1 from Well No.10 water for a comprehensive water 
quality analysis. The analytical parameters were determined based on requests from arsenic 
treatment system suppliers (Siemens, Severn Trent and Layne Christensen). Table 3.1 is a 
summary of the test results. Table 3.2 is a summary of available arsenic test data from 2008 to 
present. 

11 Alkalinitv as CaC03 I 180 I m d l  It 

11 TOC I ND I 
11 Turbiditv I 1.5 I NTU II 
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Sampling Date 

Testing Parameters Testing Values Units 

Testing Values Units 

Copper 0.02 mg/l 
Cadmium ND 
Chromium (VI) 0.0069 mg/l 
Chromium (111) ND 
Color 

1 

I ND I 

7/23/2008 0.0022 mg/l 
8/6/2008 0.01 1 mg/l 

Iron, Dissolved ND 
Lead 0.0026 mg/l 
Mercury ND 

1/28/2009 
2/4/2009 
3/18/2009 
411 5/2009 
7/1/2009 
10/7/2009 
1/27/2010 
4/20/2010 
201 0 annual report 
6/22/2011 
Minimum 
Maximum 
Average 

11 Phosphate ND 

0.0069 mg/l 
0.008 mg/l 
0.007 1 mg/l 
0.0077 mg/l 
0.0068 mg/l 
0.0059 mg/l 
0.0097 mg/l 
0.0062 mg/l 
0.0093 mg/l 
0.01 1 mg/l 
0.0022 mgll 
0.01 1 mg/l 

0.0077 mg/l 

Molybdenum ND 
Van ad iu m 0.01 5 mg/l 
Strontium 0.43 mg/l 
Zinc ND 
Nickel ND 

The test data in Table 3.1 show that silica in the well water was very high, exceeded typical 
desired value of 20 mg/l or less for arsenic treatment with iron based media. Turbidity of the well 
water was also higher than desired maximum value of 0.5 NTU. This means that pre-filtration 
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may be required for some arsenic treatment systems for reducing headloss through the iron 
based media. While the pH of the well water is within the typical range of the arsenic treatment 
system, it is on the high side, and less desirable. 

Data in Table 3.2 shows that arsenic level in the well water varied from 0.0022 mg/l to 0.011 
mg/l or 2.2 pg/l to 11 pgA. The maximum arsenic level is slightly above the MCL value of 10 pg/l. 
A vast majority of these arsenic values were below the MCL value. 

However, since test results from grab samples represent only the water quality at the time the 
sample was taken, actual operating performance of the arsenic treatment system designed in 
accordance with these water quality test data may differ from the design performance if water 
quality varies. Additional tests should be performed before operation begins or during initial 
operation period so that appropriate adjustment can be made for optimal performance and 
consistent arsenic limit compliance. 

3.2 DESIGN PARAMETERS AND REQUIREMENTS 

3.2.1 Design Parameters 

Arsenic treatment equipment vendors have different concerns regarding the constituents in the 
well water. Vendors are required to prepare their design proposal based on the data presented 
in Table 3.1 since that is the only available water quality data for Well No. I O .  

The only exception is total arsenic design value. The proposed total arsenic design value is 12 
pg/I with consideration of a 1 pg/I safety factor based on the maximum detection level of 11 pg/L 

3.2.2 Design Requirements 

3.2.2.1 Design Flow 
The total system design flow requirement is 1,700 gpm. This flow is determined based on 
maximum operating flow of the existing well pump and well capacity. The arsenic treatment 
average flow is 850 gpm or 50% of the system design flow. 

3.2.2.2 Well Pump Discharge Pressure 
The arsenic treatment system shall be designed based on 70 psi to 75 psi discharge pressure of 
the well pump. 

3.2.2.3 Treatment Configuration and Targeted Arsenic Level 
The arsenic treatment shall be a treatment/bypass/blending system. With this configuration, 
portion of the flow will be treated and the remaining portion will be bypassed. The treated flow 
and the bypassed flow will then be blended to achieve a targeted arsenic level of 8 pg/I, and 
maximum 9 pg/I prior to entry into the water supply distribution network. 

The benefits of this treatment configuration include low operating cost, extended media life, 
small size of the media vessel and low capital cost. 
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The arsenic treatment system shall consist of minimum two equally sized parallel operating 
units. The media vessel shall be rated at least 75 psi pressure. 

3.2.2.4 Adsorption Media 
The proposed media is iron based adsorptive granular media. This type of media is the most 
widely used product for arsenic removal at present. This media adsorbs arsenic and other 
heavy metals in the water. Once the media depleted its adsorption capacity, it is removed from 
the vessels for replacement or regeneration. The exhausted media shall be able to pass a 
toxicity characteristic leaching procedure (TCLP) test and be classified as non-hazardous waste 
for landfill disposal. 

3.2.2.5 Bypass and Treatment Flows 
The arsenic removal capability of the adsorption media gradually decreases throughout its 
useful life. New virgin media can remove almost all arsenic in the water to non-detect level, 
while near breakthrough old media removes little arsenic near the end of their life. Therefore, 
bypass flows and treatment flows can be varied depending on the media condition and still meet 
the targeted blended arsenic level if so desired. 

For this project, in the initial operating stage approximately 66% of the 1,700 gpm total flow, or 
1,130 gpm can be bypassed while 34% of the flow or 570 gpm must be treated with arsenic 
removal system based on a targeted arsenic level of 8 pg/1 in the blended water, 0.05 pg/I 
arsenic in treated water and 12 vg/1 arsenic in untreated well water. As operation goes on, the 
adsorptive capacity of the media will be depleted, hence arsenic level in the treated water will 
rise. In order to maintain the targeted arsenic level of 8 pg/l in the blended water, bypass flow 
must decrease and treatment flow must increase. Assuming 6 pg/l is the maximum allowable 
arsenic level in the treated flow prior to breakthrough, no more 34% of total flow or 570 gpm is 
allowed to bypass for achieving the 8 pg/I arsenic level in the blended water. Therefore, 66% of 
the total flow or 1,130 gpm must be treated (see Appendix B). 

Though the proposed arsenic treatment configuration is capable of treating a wide range flow 
depending on media condition and actual operating arsenic level in the well water, extensive 
testing and flow adjustment are required to ensure consistent compliance. In practice, the 
operator may want to simplify the operation and limit the hydraulic loading to each vessel at 
design average flow condition. For average flow operation condition, 50% of the system flow or 
850 gpm will be bypassed and the remaining 850 gpm will be treated through the arsenic 
removal system. Under this operation scenario, the blended water will contain approximately 6 
pg/I arsenic with fresh new media for treatment, and 9 pg/l arsenic when the media is required 
for replacement based on the design condition of 12 pg/l arsenic in the well water and the media 
will be replaced when arsenic in the treated water reaches 6 pg/l (see Appendix B). 

3.2.2.6 One Unit out of Service Condition 
In the event that one of two units is out of service, and if the remaining unit operates at 425 gpm 
flow, the resulting arsenic level in the blended water will be 9 pg/l with new virgin media in the 
vessels, and 9.8 pg/l with media that is approaching the end of its useful life based on 12 pg/l in 
the well water and 6 pg/1 in the treated water from the arsenic treatment unit. 
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It is apparent from the above that if one of the treatment units is not available for operation for 
some reasons, the remaining unit should either be operated at maximum flow or no water 
should be supplied from this well for precaution purpose. 

The above estimates are based on 12 pg/l arsenic in the untreated well water. Obviously if 
arsenic level in the well water is lower than 12 pg/1 as shown by the testing data, more flow can 
be bypassed, and less flow will require treatment. Appendix B of this report included 
calculations for 11 pg/I arsenic level condition. 
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4.0 Arsenic Treatment Technologies 

4.1 ARSENIC REMOVAL OPTIONS REVIEW 

There are two types of options from which affected water systems may choose in order to 
comply with the arsenic standard: non-treatment and treatment options. The “non-treatment” 
options consist of blending treated water, modifying water sources (e.g. changing the well% 
screen interval), consolidating water sources, or replacing water sources with new sources or 
consolidating with another water system. 

The “treatment” options consist of technologies that can be implemented at a source, point of 
entry (POE), or even Point of Use (POU) to reduce existing arsenic levels. Treatment 
technology options include reverse osmosis (RO), activated alumina (AA), ion exchange (IE), 
I i m e soft en i n g ( LS ) , co ag u I a t i o n /f i I t r a t i o n , oxi d a t i o n/f i I t ration , e I e c t ro d i a I y s i s , adsorptive media 
system, and subterranean arsenic removal (SAR) or ,,In-situ treatment system. EPA has 
classified some of these treatment technologies as Best Available Technologies (BAT). 

There are advantages and limitations with each of these treatment technologies. But adsorptive 
media system appears to be the most used technology at present because the adsorptive 
media system can be supplied as a skid mounted pre-fabricated unit, it is typically a single step 
process, simple and easy to operate, and generally has the lowest capital cost requirement. 

With the adsorption process, the water with high levels of arsenic passes through a bed of 
adsorption media for treatment. As water flows through the media bed, the arsenic in the water 
is collected on the active sites within the media and it is sem-permanently held there. The 
performance of the adsorptive media is monitored by routine arsenic test on the treated water. 
The rate of change of the arsenic concentration in the treated water is generally slow and 
predictable. This allows easy forecasting and scheduling media replacement. It also means that 
laboratory tests for arsenic are not frequently required due to this predictability. However, the 
media requires periodic backwashing to prevent potential channeling, and remove sediments, 
precipitates and other suspended solids captured and retained in the media. 

The most widely used commercial adsorptive media include activated alumina (AA), ferric based 
granular products, and granular titanium dioxide. Many other products, such as iron filings, 
lanthanum compounds, Kimberlite tailings, alumina manganese oxide, and zeolites are also 
found to have effective arsenic removal capabilities. But the most popular media appears to be 
the ferric based granular products. Siemens, Severn Trent, and Layne Christensen are leading 
equipment manufacturers that use ferric based granular products for arsenic removal. 

Because of its dominance in the arsenic removal market, we have proposed to use ferric based 
arsenic treatment system for the Well No. 10 water project. We have requested and received 
design information and proposals respectively from Siemens, Severn Trent and Layne 
Christensen. This chapter includes comparisons among the three (3) arsenic treatment 
systems. 
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4.2 PILOT STUDIES 

Because of complicated water chemistry and their effects on the performance are difficult to 
quantify, pilot study was often used for determining which product is the most effective for 
arsenic treatment for water from a particular well. This is especially true during the early years 
when arsenic removal just began. In the early period of time, vendors, engineers and regulatory 
agencies didn'l have much experience with arsenic removal. Therefore, pilot study was often 
necessary to demonstrate the proposed treatment system3 effectiveness and compile required 
design criteria for sizing the treatment system. 

While pilot study is a still desired valuable tool for designing the arsenic treatment system, it is 
also an expensive and time-consuming process. With years of experience with arsenic 
treatment, vendor3 engineers today have much better understanding of what effects 
constituents in the water will have on the performance of the arsenic treatment. Therefore, 
engineers today are able to successfully and confidently design the arsenic treatment system 
based on water quality data without necessarily conducting a pilot study. 

Of the three vendors we contacted for this project, none of them has requested to conduct a 
pilot study for providing a proposal. But all of them have requested water chemistry data for 
preparing their proposals. 

We also discussed with the regulatory agency engineer regarding this project and the proposed 
vendors. The regulatory agency engineer has indicated that pilot study is not required for 
regulatory approval of this project. Therefore, we do not recommend any pilot study for this 
project based on the above discussions. 

4.3 FERRIC ADSORBENT ARSENIC TREATMENT SYSTEM EVALUATIONS 

Even though the media used by Siemens, Severn Trent and Layne Christensen are all ferric 
based adsorptive products, they are proprietary products with different characteristics and 
requirements. Siemens" media is called granular ferric hydroxide (GFH'). Severn Trent% media 
is granular ferric oxide, known as Bayoxide' E33, developed by Bayer A.G. Layne 
Christensen'b media is hydrous iron oxide, a hybrid resin bead, known as LayneRTTM. 

4.3.1 Water Chemistry Test Requirements 

In addition to arsenic, the ferric based media also adsorb other metals, phosphate and other 
constituents in the well water. Therefore, the adsorption of arsenic on to media is affected by 
well water chemistry. But the effects of the constituents on the media'b adsorption are different 
for each media because each medial's unique properties. Some constituents that affect the 
performance are common and the effects are quantifiable. These constituents must be taken 
into account with the system designs. Therefore, all three manufacturers have requested 
detailed water analysis. However, due to each media% unique properties and system design 
features, the three manufacturers have different water quality analysis requirements. The 
following table presents constituent test requirements from the manufacturers: 
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Table 4.1: Water 
:onsti t uents 
~ 

uality Test Rec 
Siemens 
Requirements 

tirements 
Severn Trent 
Requirements 

~ 

Layne 
Christensen 
Reauirements 

Notes 

Yes rrsenic (Ill) 
rsenic (V) 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

rrsenite 
rrsenate 
,rsenic (total) 

Yes 
Yes Yes Yes 

dkalinitv Yes 
Yes mtimony 

barium 
:alcium 
;admiurn 

Yes 
Yes 
Yes 
Yes 

;hloride Yes 
Yes ;onductivity 

;hromium (IIINI) Yes 
Yes 
Yes 
Yes 

:opper 
:olor 
IOC 
)OM Yes 

Yes luoride 
lardness (total) 
'on, dissolved 

Yes Yes 
Yes 

Yes 
Yes Yes Siemens requires ~ 0 . 2  

ppm 
Siemens requires ~ 0 . 2  
ppm 

Siemens requires ~ 0 . 0 5  

'on, total Yes Yes Yes 

ead Yes 
Yes langanese Yes Yes 

lagnesium 
lercury 
lolybdenum 
litrate 

Yes 
Yes 
Yes 
Yes 

Yes lickel 
lxygen 

Yes 
Yes Siemens requires >0.5 

ppm. 
Layne Christensen 
required 100 ppb 
detection limit. Severn 
Trent desires ~0.5ppm. 
Siemens requiresc0.05 
ppm. 
Severn Trent wanted pH 
to be 6.0 to 8.0. Siemens" 
operating range is 5.5 to 
9.0 

'hosphate Yes Yes Yes 

Yes Yes Yes 
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Selenium Yes Yes 
Silica Yes Yes Yes Siemens requires e20 

I Sodium Yes 
PPm 

The above table shows that arsenic, hardness, iron, manganese, phosphate, pH, silica and 
vanadium are the most critical water quality data for all three arsenic treatment systems. 
Siemens have the most extensive water quality testing requirements, which may indicate that 
Siemens" media are more sensitive and its performance is more likely to be affected by water 
chemistry variations . 

4.3.2 Physical and Chemical Properties of the Media 

The media from the three manufacturers have different physical and chemical properties. Table 
4.2 is a comparison of physical and chemical properties of the three arsenic sorbents. 

Properties 
Siemens 

I Physical form I Granular, micro porous 
1 Color I Dark brown to black 

Arsenic residuals Yes 
(fines) 
Regenerable No 

Manufacturers 
Severn Trent I Lavne Christensen 
Iron oxide I Hydrous iron oxide 

I 

granular I Hybrid resin bead 
yellow 

29 Ibs/cf 

20% max 

<0.5mm, 20% max 
>2 mm, 5% max. 
1.0 to 1.4 mm 
3.6 

Yes 

brown 

50 Ibs/cf 

55 to 62% 

0.3 to 1.2 mm 

No 

I No 
Yes 

I 

No I Yes 
landfill I Landfill 
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Manufacturers 
Siemens ISevern Trent I Layne Christensen 

Figure 4.1: Left to Right: Severn Trent Media, Layne Christensen Media & Siemens Media 

4.3.3 The Treatment System Design Comparisons 

All three arsenic treatment systems are a fixed bed adsorption system that uses the iron-based 
media to adsorb dissolved arsenic in water. When the media reaches its adsorption capacity, it 
will be removed from the vessels and replaced with new media if the media is not regenerable. 
The spent non-regenerable media will be hauled away to a landfill for disposal after passing the 
TCLP test. For regenerable spent media, it will be hauled to a central facility for regeneration, 
then hauled back for refilling the vessel. But eventually the regenerable media also must be 
disposed of in landfill after approximately 5 regeneration cycles. 

Since arsenic levels in the Well No. 10 water is relatively low ( ~ 2 5  pg/l), it is proposed that 
arsenic treatment system consists of a treatment/bypass/blending configuration. The bypass will 
be accomplished with flow control valves and flow meters for flow monitoring and control. 

Generally, a standard arsenic treatment system consists of two or more pressure vessels with 
factory- installed internals for distribution and collection of effluent and backwash flows. The 
media vessels configuration is typically placed in series operation if 90% arsenic reduction 
across the system is consistently required. If the required percentage reduction is less than 
90%, then parallel design is often used. Since Well No. 10 water contains relatively low arsenic, 
and arsenic reduction requirement is low. Therefore, a parallel 2-vessel configuration is 
proposed for the Well No. 10 arsenic treatment system. 

Table 4.3 is a comparison of the three (3) arsenic treatment system designs. 

Equipment model GFH 114P GA EAS-47 1 0 
Full flow treatment Or Treatment/bypass/blend Treatment 
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time 

2 2 3 vessels for FFT 
2 vessels for TBB Number of vessel: 

Para I I e I Parallel Parallel 

100 75 75 

120” dia x 64” straight 
shell height 

144” dia 120” dia x 60” straight 
shell height 

Carbon steel Carbon steel Carbon steel 

377 cf/vesse I 267 cf/vessel 250 cflvessel 

3.33 I 3.4 3.18 

5.015.16 4.7 I 2.2 Iflow (minutes) 
Hydraulic loading 

10.83 5.0/4.83 5.4  rate (gpm/sq ft) ~ 

Design peak flow 
567/365 425 1244 to each vessel 

Design average 
flow to each 
vessel (gpm) 
Backwash flow 

(gpm) 

850 5671365 425 

I 

N/A 904 750 

8 9.5 N/A 

N/A 10 12 

7.0 7 to 7.5 6.5 to 7.2 

Backwash Once every 1 to 4 
months 

94,00O/vessel w/o DH 

Every 4- 6 weeks 

55,000 w/o pH 

N/A 

68,00O/vessel w/o pH 
adjustment 

100,00O/vessel w pH 
adjustment/vessel, and adjustment 

adjustment, adjustment 

adjustment adjustment 
822,800 w/pH 957440 w/pH 

adjustment adjustment 

110,000 with pH 128,00O/vessel w/pH 

41 1,400 w/o pH 703,120 w/o pH 

8 P9/1 8 P9/1 

3 2 

Design BV 
Capacity 

adjustment 
508,640 w/o pH Treated water/cf 

adjustment 
748,000 w/pH 

adjustment 

8 Pg/l 

5.10 
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Headloss when 
backwash is i required (psi) 

Media 
replacement 
method 

Media 
regeneration 
recovery rate (%) 
Operation Mode 
(auto/man ual) 
Testing and 
Monitoring 
Parameters and 
Frequency 
Requirements 

Pre-treatment 
requirement c Post-treatment 

Annual media 
/chemical cost 

Treated Water 
Cost per 1000 gal 

7.5 

Fill the media thru a 
manway into the vessel 
by a crane or forklift and 

removed by vacuum 
truck 

N/A 

manual 

More frequent 
monitoring near the end 
life cycle of the media 

Pre-filtration with bag 
filter, chlorination, 

oDtional DH adiustment 

none 

$783,000 for 3 vessels 
$495,000 for 2 vessels 

$216 

3-vessel w/o pH 
adjustment : $462,704 

3-vessel with pH 
adjustment:$24 1,324 

2-vessel w/o pH 
adjustment31 98,418 

2-vessel with pH 
adjustment:$lO9,181 

3-vessel w/o pH 
adjustment:$l .O 
3-vessel with pH 
adiustment:$0.30 

4 

Fill the media thru a 
manway into the vessel 
OY a crane or forklift anc 

removed by vacuum 
truck 

N/A 

manual 

Testing Arsenic once 
per month until effluent 
4s is 5 ppb, then test As 

every 2 weeks to 
breakthrough 

Chlorination 

None 

$354,675 w/o pH 
adjustment 

adjustment 

adjustment 

$380,000 W/ H2S04 pH 

$537,150 W/ C02 pH 

$205 

$128,472 w/o pH 
adjustment 

$94,347 w/pH 
adjustment 

$0.34 w/o pH 
adjustment 

$0.18 w/pH adjustment 

N/A 

Slurry pumping 

95%, add 5% virgin 
media 

manual 

Lluarterly. Arsenic, iron 
nanganese, phosphate 

silica and pH. 
___ 

Pre-filtration with bag 
filter, optional pH 

adjustment 

None 

$445,750 w/o pH 
adjustment 

$470,050 with pH 
adjustment 

$1 60 
($280 for virgin media) 

$162,866 w/o pH 
adjustment 

$1 32,818 with pH 
adjustment 

i0.64 w/o pH 
idjustment 
i0.36 w/ pH adjustment 
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2-vessel w/o pH 
adjustment : $0.64 
2-vessel with pH 
adjustment:$0.20 
3-vessel w/o pH 
adjustment:$461 
3-vessel with pH 

Per GPM Design adjustment:$475 
Flow Capital Cost 2-vessel w/o pH 

adjustment:$582 
2-vessel with pH 
adjustment:$611 

$417 w/o pH adjustmen 
$446 w/pH adjustment 

$524 w/o pH adjustment 
$553 w/ pH adjustment 

4.3.3.1 Treatment Configurations 

We have requested the arsenic treatment system configuration to consist of treatment, bypass 
and blend with parallel operating vessels since the arsenic levels in the well water are barely 
above MCL. All three vendors have agreed with this approach by proposing a 2 parallel vessels 
system. But Siemens also proposed a full flow treatment option with 3 parallel vessels. We do 
not agree with the full flow treatment approach because it is not cost effective based on arsenic 
levels in the well water. The full flow treatment option has high capital and operating costs. 

Though the Layne Christensen% system is also a parallel system, their engineer stated that 
their system does not need to run both vessels at the same time for meeting the design 
requirements. Instead, they wanted to run one vessel a time because of their high design 
loading. This operating approach offers the advantage of having a standby vessel all time 
except when one vessel is taken out of service for media regeneration. 

4.3.3.2 Operation Mode 

All three manufacturers have proposed manual operation for the arsenic treatment system. 
However, if pH adjustment is included, the chemical feed system will be automated operation. 
We have discussed with the vendors specifically regarding automated operation. None of them 
think that automated operation is needed for this arsenic treatment system. On contrary, they all 
believe that automation will make the system more complicated in addition to high capital cost 
requirement. They all stated that almost no other systems that are similar to this project have 
automatic operation. 

4.3.3.3 Pre-treatment and Post-treatment Requirements 

Pre-treatment requirements typically include chlorination, sediment filtration and pH adjustment 
depending on well water quality and media characteristics. Although all of the three vendors 
claimed that their media is able to remove both As (Ill) and As (V), the As (Ill) removal efficiency 
is always low. For this reason, chlorination is often used to oxidize As (Ill) to As (V). Additionally, 
pre-chlorination also controls iron bacteria growth in the vessel media. 
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However, water quality test data showed that there is no As(lll) in the well 10 water. Therefore, 
pre-chlorination for oxidation purpose was not required by any of the three vendors. 

The Layne Christensen arsenic treatment system requires a pre-filtration system to remove 
sediments in the well water because their system does not have a backwashing system. 
Without this pre-filtration system, there will be high headloss through their media. Siemens also 
desired to have a pre-filtration system because of less desired high turbidity concern. Severn 
Trent is the only vendor that does not require a pre-filtration system. 

The well water% pH of 7.8 is within the acceptable range of the three vendors. But the pH is on 
the high side. Therefore, the capacities of the treatment systems are lower without pH 
adjustment. Siemens has estimated that their treatment system% bed volume (BV) is 50,000 to 
55,000 without pH adjustment. But the BV can be increased to 110,000 if pH is adjusted to 
around 7.0. Layne Christensen wanted to reduce pH to 7.2 and increase their design BV from 
68,000 to 100,000. Severn Trent claimed that their treatment system will perform well enough 
without pH adjustment, and pH adjustment is not needed. If pH is adjusted, Severn Trent% 
design BV will be 128,000, a modest increase from 94,000 without pH adjustment. 

The proposed pH adjustment chemicals include sulfuric acid and carbon dioxide. The chemical 
feed system will be interlocked with the well pump and modulated based on flow rate and well 
water pH. Therefore, the pH adjustment system operation will be automated if pH adjustment is 
included. 

Though the pH adjustment system will be an automatic operation, there will be needs for 
chemical storage, handling and system maintenance. While sulfuric acid pH adjustment system 
has a low capital cost requirement (approximately $30,000), the sulfuric acid chemical is a very 
dangerous material and requires extreme care for handling. The carbon dioxide is a safer 
chemical, but the feed system requires approximately $200,000 capital cost to install. The safety 
concern, maintenance requirement and high capital cost are other reasons that Severn Trent 
didn'l recommend pH adjustment system for their arsenic treatment system. 

4.3.3.4 Vessel Designs and Accessory Supplies 

Both Seven Trent and Layne Christensen'k vessels are designed for 75 psi rated pressure. This 
pressure rating is the same as the expected maximum discharge pressure of the well pump. 
Siemens"vesse1s are designed for 100 psi rated pressure. 

Siemens" vessels are 1 1 feet in diameter, the largest among the 3 vendors. Therefore, the 
Siemens system requires the largest footprint. Both Severn Trent and Layne Christensen have 
proposed 10 feet diameter vessels. Their footprints are also very similar in size. 

Siemens"scope of supply is very limited. In addition to the vessels, media and accessories 
within the vessel, other supplies include valves for inlet, backwash, drain, and media fill and 
removal only. Pre-filtration bag filter and pH adjustment system are optional items. 

Layne Christensen offered moderate scope of supplies. In addition to vessels, media and 
accessories within the vessels, their supplies also include a bag filter, a propeller flow meter, 3 
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pressure gauges and one pressure differential indicator, inlet/outlet valves, drain valve, media 
fill/removal valves, inlet water distribution, backwash water collection header and lateral system, 
interconnection piping between vendor supplied units, and a piping support rack. pH adjustment 
system is an optional supply item. 

Severn Trent has the most generous scope of supply, including vessels, media, an influent flow 
meter for each vessel, a pressure gauge for each vessel, differential pressure switches, bypass 
flow meter, valves for inlet, backwash, bypass, drain, media fill/removal, inlet header, outlet 
piping, backwash header and collection, and a piping rack. 

See Appendix C, D, and E for detailed proposal scope of supplies. 

4.3.3.5 Design Media Volume and EBCT 

Siemens" design requires the largest media volume, which generally means high media 
replacement cost, and less capacity on unit volume basis. Layne Christensen'ki design has the 
smallest media volume. Severn Trent% media volume is slightly larger than Layne Christensen. 

Siemens and Severn Trent have the similar EBCT, approximately 5 minutes. This offers the 
advantage that if one of them is installed, any of the three vendor% media can be used in the 
vessels. This has in fact occurred for some existing arsenic treatment systems because the 
original design media didn'l perform well as expected for some reasons. 

Layne Christensen'ki design EBCT is 2 minutes. The disadvantage of this EBCT design is that 
only Layne Christensen3 media can be used in their vessels assuming design flow stays the 
same. 

4.3.3.6 Hydraulic Loading Rates 

The Layne Christensen'b treatment system has the highest hydraulic loading rate. This is 
because Layne Christensen3 media is a hybrid resin bead that can withstand high loading rate 
without breaking up. On the other hand, both Siemens and Seven Trent% media are relatively 
fragile granular materials, and subject to breaking up into small pieces at high loading rates. 

The high hydraulic loading rate of the Layne Christensen system enables it to operate only one 
vessel at a time. 

4.3.3.7 Backwashing and rinsing 

Both Siemens" and Severn Trent% arsenic treatment system require backwashing. The 
backwashing operation serves two purposes. The primary purpose is to "fluff" or stratify the 
media since as water passes through the media, the media can compact and cause channeling. 
The fluffing will allow even flow across the media section. The secondary purpose is to wash out 
any fines and sediments that may be intercepted by the media. The accumulated fines and 
sediments will block passage ways and increase headloss through the vessel if they not 
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removed. The backwashing cycle is typically decided by maximum allowable headloss through 
the vessel or based on duration of operation. Additionally if the vessels are idle for a while, the 
vessels must also be backwashed prior to starting treatment operation for removing stagnant 
water in the vessels. New media must also be backwashed before treatment operation begins 
for cleaning media and removing fines. 

Backwash operation is typically performed manually. However, pressure differential gauges and 
timers can be used to alert the operator when the operation is needed. After backwash, the 
media must be rinsed for further cleaning purpose. 

Generally raw well water is used for backwash and rinse operations. For this project, backwash 
water and rinse water will be discharged to the existing lined pond, then drain to the sanitary 
sewer system. 

Layne Christensen states that their treatment system does not need backwashing because their 
media is spherical hybrid resin beads of uniform size that do not break up or cause 
channelization. Layne Christensen system requires a pre-filtration system that will remove all 
potential sediments in the well water. So backwash is not needed. 

4.3.3.8 Headloss Through the Vessels 

Among the three vendors, Severn Trent% treatment system has the lowest headloss across 
their system (2 psi for clean media and 4 psi at backwash). Based on the well pump% operating 
discharge pressure of 70 psi to 75 psi at design flow and the distribution network"s static 
pressure of 60 psi to 65 psi, a booster pump may not be needed if Severn Trent% treatment 
system is used for this project. 

Siemens" and Layne Christensen'k treatment systems have higher headloss requirement (3 psi 
for Siemens and 5.1 psi for Layne Christensen). Additionally, both their systems also need a 
pre-filtration system, which requires up to 10 psi headloss prior to filter bay changes. Therefore, 
both of the two systems will require a booster pump to supply blended well water to the 
distribution network. 

4.3.3.9 Design BV and Water Treatment Capacity 

Severn Trent has the highest design BV values with or without pH adjustment for the well water. 
Severn Trent"s design BV is 71 YO higher than Siemens and 38% higher than Layne Christensen 
without pH adjustment, and is 16% higher than Siemens and 28% higher than Layne 
Christensen with pH adjustment. 

On per cubic feet of media treatment capacity basis, Severn Trent% media can treat 
approximately 700,000 gallons of water before the capacity is exhausted without pH adjustment 
while Siemens" media can treat approximately 41 0,000 gallons and Layne Christensen'k media 
treats about 51 0,000 gallons. 
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With pH adjustment, the capacity of 1 cubic feet of media increases to 822,000 gallons for 
Siemens, 750,000 gallons for Layne Christensen and 960,000 gallons for Severn Trent. By far 
Severn Trent'k arsenic treatment media has the largest capacity. 

4.3.3.1 0 Media Replacement and Regeneration 

After the media is depleted, it must be either be replaced with new media or removed for 
regeneration, then refill. Media replacement or regeneration is typically performed by the 
equipment manufacturer. All three vendors have proposed and included media replacement or 
regeneration and disposal costs in their proposals. 

Layne Christensen% media are regenerable. Layne Christensen has a media regeneration 
facility in the Phoenix metro area. The recovery rate of the media regeneration is approximately 
%YO, and the Layne Christensen will add 5% of virgin media after each regeneration cycle. The 
5% virgin media cost is already included in the proposed regeneration cost. The adsorption 
capacity of the regenerated media is essentially the same as the new media. Currently, the 
NSF-61 certification on the regenerated media is 5 regeneration cycles or about 3 years 
operating time without pH adjustment, and 4 years with pH adjustment. However, Layne 
Christensen claimed that this can be extended to 10 cycles, an equivalent of 6 years operating 
time without pH adjustment and 8.5 years with pH adjustment, through the additional testing. 
Layne Christensen has stated that the media has been regenerated in the lab over twenty (20) 
times with no lost capacity. The cost for complete media with 100% virgin media is 
approximately $280 per cubic feet. 

Environmentally, the regenerable media reduces waste disposal needs. But the media 
regeneration requires five (5) days turnaround time for media removal, regeneration and filling 
back into the vessel. The Layne Christensen media is removed and re-filled by slurry pumping. 

Neither of Siemens'b and Severn Trent'b media is regenerable. Therefore, once the adsorption 
capacity of the media is depleted, it must be removed and replaced with new media for both 
Siemens% and Severn Trent3 media. The exhausted media must be disposed of, typically by 
landfill after passing the TCLP test. Both vendor% media are removed by vacuum truck from the 
vessels. New media are filled into the vessels by forklift or other similar equipment. The media 
replacement process takes approximately 2 days before it is ready for operation. The new 
media must be backwashed prior to treatment service begins. 

4.3.3.1 1 Capital Costs 

Siemens" proposed cost of $495,000 for the 2-vessel configuration treatment system is the 
highest among the three (3) vendors. The proposed cost didn't include pH adjustment system or 
pre-filtration system cost. As discussed previously in this report, Siemens also has the least 
supplies of accessory piping, valves, pressure gauges and flow meters. 

Layne Christensen% proposed cost of $445,750 without pH adjustment system is modestly 
lower than the Siemens"cost. But Layne Christensen'b scope of supply is much more generous 
than Siemens. 
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Severn Trent% proposed cost of $354,675 without pH adjustment is the lowest of the three 
vendors. Severn Trent% scope of supply is also the most generous. 

If pH adjustment is included, and sulfuric acid chemical is used for pH adjustment, Severn Trent 
still has the lowest cost of the three vendors ($380,000), significantly lower than Siemens" 
$525,000 and Layne Christensen'b $470,050. 

4.3.3.1 2 Estimated Annual O&M Costs 

We have estimated the annual operation and maintenance (O&M) costs for comparison purpose 
for all three treatment system with and without pH adjustments. The estimated costs included 
media replacement and disposal or regeneration, and pH adjustment chemical, but didn't 
include labor, electricity, backwashing or pre-filtration or pre-chlorination because these cost 
factors are either equal for all treatment systems or insignificant. It is assumed that media will be 
replaced by the equipment supplier. It is also assumed that spent media will be disposed of or 
regenerated by the equipment supplier. 

The estimated O&M costs show that Siemens" proposed full flow treatment with 3-vessel has 
significantly higher cost ($462,704 without pH adjustment, and $275,491 with pH adjustment) 
than the treatment/bypass/blend system with 2-vessel ($1 98,418 without pH adjustment, and 
$1 21,279 with pH adjustment). 

The estimated O&M costs also show that Severn Trent% proposed treatment system has the 
lowest cost either with pH adjustment ($94,347) or without pH adjustment ($1 28,472), while 
Layne Christensen'b O&M costs are modestly higher ($1 62,866 without pH adjustment, and 
$132,818 with pH adjustment) media regeneration and replacement cost on 10 regeneration 
cycle basis. 

The above O&M cost information also shows that pH is a significant factor that affects the 
media% treatment capacity and operating costs. 

4.3.3.13 Estimated Per 1000 Gallons Treatment Cost 

We also estimated costs for treating of 1000 gallons with all three treatment systems with or 
without pH adjustment. Siemens" treatment system costs vary from $1 .O with full flow treatment 
without pH adjustment to $0.2 including pH adjustment and with treatment/bypass/blend 
configuration. 

Layne Christensen'k treatment system costs based on 10 regeneration cycles are $0.64 without 
pH adjustment and $0.36 with pH adjustment. 

Severn Trent% treatment system costs are the lowest, varying from $0.34 without pH 
adjustment to $0.1 8 with pH adjustment. 

The above treatment cost information again shows that pH has significant influence on the 
operating cost. 
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5.0 Recom mend at i ons 

Based on the existing site condition, well water quality data, complied arsenic data, review and 
evaluation of the three (3) arsenic treatment systems in previous chapters in this report, the 
arsenic treatment system was designed based on the following recommendations for the 
project: 

5.1 

0 

0 

0 

0 

5.2 

0 

0 

5.3 

0 

0 

0 

5.4 

DESIGN PARAMETERS 

Design flows: 1700 gpm well pump flow and 850 gpm arsenic treatment flow on 
average. 
Design well water arsenic level: 12 pg/I 
Blended water arsenic levels: target level is 8 pg/l, maximum level is 9 pg/l. 
Maximum headloss through the arsenic treatment vessel is 5 psi. 

TREATMENT SYSTEM CONFIGURATION AND OPERATION MODES 

Treatment system configuration: Treatment/bypass/blend, two (2) treatment vessels, 
parallel operation. 
Operation Modes: manual backwash and rinse operations. For normal operation, valves 
on the inlets and outlets of vessels are in open position, well pump is automatically 
on/off based on the Reservoir No. 1 water levels and Zone 1 pressures or manually 
startktop by the operator. 

PRETREATMENT SYSTEMS 

No pH adjustment due to safety concerns for handling dangerous chemical and minimal 
cost saving. 
No pre-filtration due to high headloss requirement. 
Include pre-chlorination to prevent bacteria growth in the media and oxidize any As (Ill) 
that may exist in the well water. 

ARSENIC TREATMENT SYSTEM 

We recommend the Severn Trent arsenic treatment system for the project. The reasons for 
recommending this system include: 

It has the most generous scope of supply, but the lowest proposed equipment cost 
among the three treatment systems. 
Its treatment system is the least affected by pH. 
It has the highest design BV with or without pH adjustment. Even without pH 
adjustment, its design BV is decently high. Therefore, pH adjustment is not necessary 
because its benefit is limited. This eliminates requirements for a chemical feed system 
and handling dangerous chemicals. 
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0 

0 

0 

0 

It has the lowest O&M cost with or without pH adjustment. It has the lowest media 
replacement cost. 
It doesn'l require pre-filtration as other two systems do. 
It has the lowest headloss through the media. This will allow the existing well pump to 
meet the pressure needs without a booster pump. 
Its vessel design will allow other vendor% media to be used should their media do not 
provide the most cost effective performance. 
The Severn Trent arsenic treatment system is widely used in Arizona. In fact, Arizona 
American Water, which EPCOR USA has agreed to acquire, has several facilities using 
the Severn Treatment arsenic treatment system. Therefore, use of the Severn Trent 
system for this project provides consistency with other facilities, and potential media 
buying and servicing advantages with the vendor. 

5.5 OTHER RECOMMENDATIONS 

5.5.1 Additional Testing and Monitoring 

The design water quality data were produced based on a single grab sample, which has 
limitations in terms of representativeness. To ensure consistent compliance with arsenic limits 
additional tests for critical water quality parameters, such as As (Ill), total As, Iron, pH, silica, 
manganese, vanadium, phosphate, sulfite and selenium, must be conducted for verifying the 
design water quality data before treatment begins or during initial operation period so that 
necessary adjustments can be made if needed. Additionally, arsenic and pH should be routinely 
monitored for operation and compliance purposes. 

5.5.2 Facility Visits 

Since this project will be the first arsenic treatment facility for the CCWC operators and 
maintenance personnel, it would be beneficial for CCWC staff to see how the treatment system 
works and operated at other similar facilities. Therefore, we recommend visiting other arsenic 
treatment facilities in Phoenix metro area in addition to training that will be provided by the 
equipment vendor as required for this project. 

5.5.3 SCADA Monitoring 

Though we do not recommend the arsenic treatment system be automated for operation, we 
recommend all flow meters, pressure gauges and other electronic instruments be monitored via 
the existing SCADA system on site. Therefore, all instruments are designed to provide 4-20 mA 
signals for integrating with the existing SCADA system. When any of the controlling parameters 
reaches to a pre-determined value or fails, an alarm must be activated to alert the operator for 
necessary operation or corrective actions. 
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5.5.4 Chlorine Residual Monitoring, Demolition and Chlorination 

As requested by the operator, a new Hach chlorine residual analyzer will replace the existing 
analyzer. The recommended new analyzer is Hach CLFIO reagentless analyzer with pH 
monitoring capability. See Appendix F for cut sheets. 

The existing liquid sodium hypochlorite chlorination system will remain until the Owner% 
chlorination system at Shea WTP is changed to chloramine disinfection. 

We would recommend the injection of liquid ammonium sulfate (LAS) to approximately three (3) 
pipe diameters downstream of the chlorine injection point for converting the existing disinfection 
to a chloramine disinfection system in the future. We further recommended that the empty room 
in the north side of the existing building be used for LAS storage and feeding system. Free 
ammonia, monochloramine, total chlorine and free chlorine should be monitored with the 
chloramine disinfection system. Design of the chloramination system is outside of the scope of 
this project. 

The existing Zone 2 water supply for the blending system will be removed to allow the arsenic 
treatment system to connect to the existing blending system. The existing well pump discharge 
piping, valves and accessories will be modified for connection to the new arsenic treatment 
system. 

5.6 PRELIMINARY OPINION OF PROBABLE COST ESTIMATE 

We have performed a preliminary opinion of probable construction cost estimate for constructing 
an arsenic treatment system for the Well 10 site. Our estimate was $1.21 million including 25% 
contingency. This cost estimate was performed based on present available information, and 
should only be used for budget forecasting purpose. 
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APPENDIX A 

Existing Well Information 
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COMPANY NAME: Chaparral Cily Water Company 
Name of System: ADEQ Public Water System Number: 

ADWR ID 
Number" 

,WATER COMPANY PLANT DESCRIPTION 

Pump I Casing Depth 
Horsepower 

55-604784(not in 
N/A 

(Feet) 

1500 725 

I180 765 

55-604785 

55-604787 

350 1100 738 

250 1100 768 

Capacity 
(gpm) 

Name or Description Gallons Purchased or Obtained 
(in thousands) 

40 

60 

75 

100 & 125 

5 1659 N/A 

2 

7 

4 

Capacity 

10,000 

Quantity 

2 

1.25 

0.5 or less 

4 3,000 I 

3 

Year 
Drilled 

Meter Size 
Diameter 
(Inches) I 

8 1970 10 3/4 
service) 

55-604785(not in 

service) 
N/A 10 1970 

45U-20/288- 16 

300-20/468-16 

1972 

1972 

OTHER WATER SOURCES 

1 CAP Water Treatment Plant I O 1  O I  
1 CAP Water Treatment Plant I1 10,417 1 1,946,342 I 

57,085 

FIRE HYDRANTS BOOSTER PUMPS 
Q Quantity Quantity Standard I Quantity Other 

STORAGE TANKS 
I Capacity I Quantity 

1 I 3.5 I 
1.5 I 1 5,000 2 

10 



Weber Gmua 1.c. 
16825 S. Weber Drive 
Chandler, AZ 85226-41 12 
(480) 961-1 141 Voice 
(480) 961-0290 Fax 

Well Video Log 
Date: 3/17/04 

AFTER BRUSHING WELL 

Customer: Chaparral City Water Job #: 04-4909 

Location: Hwy. 87 to Shea Blvd. west to Saguaro Rlvd. north to Palisades Blvd. west past Ave. Of The 

Fountains about loo’, well site on right Well #: Palisades Plant #10 

City: Fountain Hills County: Maricopa State: Arizona 

Case Size: 20” OD Liner Size: 16”---446’ 
D ri 11 in g Orig. Current 
Method ???? Depth ???? Depth 719’ S.W.L. 328’ 

Reference by: Gabe T. P. 0. #: 

Typc of Pcrforation: Horizontal Saw Cuts Type Drive Elec. Turbine 

447’ to 719’ 

Results: Two vent holes down 18” from top of casing. 
All joints in 20” and 16“ are between 8 ft. and 12 ft.. 
Appears to be pin hole leaks at 164’, 170 6“, 174’ 8“, & 175’ 11”. 
Slight scum on top of water. 
Water was dirty from 328’ to 719’. 
Open bar holes at 447’ 6“, and 474’ 7“. 
Perforations appear to be 70% to 80% open from 447’ to 700’, 8 and 10% open 
from 700’ to 719’. 

359 

Recommendations: Install Test Pump. 

3 25’“ 

. 
Signed: Bottom ???? 
C.\Documents a@%tings\Marianne\My huments\well reports\chaparral# 1 O-2.doc 

. 



GIJLBER" PUMP & EQUIPMENT COMPANY 

PUMP TEST 

TESTED BY:-1: 

DATETESTED: ?!+-4', 
PCWER 

-:Chaparral C i t y  Water WELL #: 10 METER #: 309833 

TESTED BY:-1: 

DATETESTED: ?!+-4', 
PCWER 

-:Chaparral C i t y  Water WELL #: 10 METER #: 309833 

LOCATION: Fountain H i l l s ,  Arizona 

ASSEMBLED INFORMATION 
McC rometer 1300 
m M E T E R  5.5 PIPE I.D. 10.125 GPM 1390 

MmERKH 3.6 C.T. MULT. 80 10 REV. IN 40.26 SEC. 

PUMPING LFVEL 400 IT. STATIC LEVEZ 335 ET. 

mr. HD. OF 1 5 7 . 1  FT. DRAW DOWN 65 ET. 

*ma PUMP HD. 557.1 FT. GAL/FT. D.D. 1 1  .? GAL. 

FRICT. LDSS OF FT. AMPS 348 358 3 60 

mALBowLHEAD FT. VOLTS 460 460 460 

PWSCITING 490 ET. COL. SIZES 10-31?2-23/16 

BawLs BJ 14 CGH 7 s t g .  ? OOL. SIZES 

PUMP RPM 1780 M(Tr0R HP 350 Yaskawa #0071302901 

MI 3.6 x MULT. 80 x 36 f SEC. 40.26 10 REVS = I(wI 257.5 

KWI 257.5 x 1.34 = IHP 345.1 x .92 = BHP 317.5 

BM 1380 5 226 = 6.1 ACRE FT./24 HRS. 

BM 1380 x TPH* 557.1 + 3960 f IHP 345.1 = 0.A.W. 56.3 % 

WEZtALL EFF. ( 0 . A . m . )  56.3 f .92 = PUMP EFF. 51.1 % 

KwI 257.5 xRA!rE/HR. $ ?  x 24 = COST/24 HR. $ 

24 HR. COST $ + AC/FT/~~ HR. 6.1 = C t X T / A a  FT. $ 

m: Changed o i l  dr ipper  solenoid coil, 



PUMP INSTALLATION ( A s  Installed) REPORT KEEP IN FILE 
- CUSTOMER: &‘’,++??~~ 1 ~ / f l / f  

LOCATION: 

WELL NU: # 10 

INSTALLER: )+.I, t /L-  , DATE 10 - /0-Q6 
I 

CASING D I A .  2-n I N .  WELL DEPTH 7 / 7  FT. STATIC  WATER -316 FT . 
DRIVER: MFG. HP 3.50 S N v v 7 / = ~  oclj GEAR R A T I O  - 
HEAD: MFG. 83, SIZE REG I N  (14) (FM) B.C. I N .  

TOP COLUMN NIPPLE:  LENGTH Z D I A .  ) ’b I N .  ( T )  @ 
TYPE THREAD/INCH - D I A .  

I_ 

I COL. DATA NO. JOINTS LENGTH T ‘ P I P E :  I -  / EA C FT. / o  I N  

1 I SHAFT: EA F T  I N  - 
TOTAL COLUMN LENGTH: &$ r 7  FEET (INCLUDING HEAD JCIINT) 

SPIDERS: LOCATED AT 4-0 FEET INTER’iALS (DCUBLE AT)  

A I R L I N E :  FEET 3/& DIA. 

SUCTION P I P E :  ) 3  FEET 

DISCHARGE P I P E :  z FEET / o  D I A .  

BOWL ASSEMBLY: MFG. N(A SIZE 14 k - / L b  STAGES 7 

IMPELLERS -SET AT 

START UP: VOLTS/IDLE / / / VOLTS/RUN 476/b?a/ 7 7 / /  AMPS / LJ 
REMARKS: (ADAPTERS, SPACERS.) ( PUMPING CONDITIONS ON START UP, ETC. ) 

-- 

(FREE HANGING) 

/ =  D I A .  U <, TYPE (f@ (MI) STRAINE c2 

T a 7L4P,Ju5 

ONF x/rt r P / / P  /f Lhdt?r’kt‘ Q d < h+ 
I v t  Y - .  

(CONTINUED ON REVERSE S IDE)  



IILBERT PUMP 6 EQUIPMENT COHPAd 
HEAD SHAFT AND STRETCH TUBE CALCULATIOh SHEET 

CUSTOMER C#&?dp& Pf lC  WO NUMBER ppbG64 9 

KEEP IN FILE 
I I 

I 

I 
I 

COLUMN DATA AT POINT OF MAKE-UP 

SHAFT SIZE 

TENSION NUT SIZE 

B = LENGTH FROM BOTTOM OF HEAD NIPPLE TO STRETCH POINT PRIOR TO STRETCHING 
C = LENGTH FROM BOTTOM OF HEAD NIPPLE TO TOP OF HEAD OR ADAPTER PLATE 
D = LENGTH THROUGH DRIVER - PLUS HEAD NUT (INCLUDE HEAD 
E = SUM OF C AND D 
F = SHAFT PROJECTION ABOVE COLUMN SEAT 

CALCULATIONS 
B 7  o $?& INCH E 1u1 INCH 

LESS A f INCH LESS F I Q l / r i  INCH - b2 //t INCH STRETCH TUBE ASSEMILY - 1 %3,; INCH HEAD SHAFT ASSEM8LY 
t %  

- 7 i r  _ _  

7"' mz 



-. a 
i 

..I . SPECIAL INSTRUCTIONS.: 

TDll 

NOTE: T r b e d  impellers must be hackfiled and 
rebalanced to .2-ounce inches. e$" illlPlOG7-583 

* 
1 lncshs f t  

bell  



AWL ASSEMBLY DESIGN SHEET 

DESIGNED BY: APPROVED BY: DATE : 5’f/z 6/76 
J O B  NO.: yf& - 05v9 

. I N C H  
/ 

WELL: INSIDE DIAMETER AT BOWL SETFING: 2 0  ? 
BOWL ASSENBLY: 7 STAGE /Yfl,/LOMOD, rnp MFG. / r y  IHP. DIA-  x x f  ‘L EFF 

BOWL DESIGN: 19- GPH 6/6 ( 1 )  FT. BOWL HEAD 3 Y c 6 7  BOWL H.P. 

PUMPING LEVEL - 3 / 6 - -  FT. COLUMN SIZES 

EXTERNAL HEAD 277. t FT. ~ / b 7  FT. 10 x Z X  236 
COLUMN LOSS 21. a FT . r r .  - 

VELOCITY HEAD FT. FT . 
(1 )  TOTALBOWLHEAD G / 6  FT. FT . 

THRUST DATA: IMP. KT. c// X 6 16 FT. BOWL HD. = g, # 

SHAFT WT./FT. /3t X y87 FT. SETTING = 6 / 57y #I 

TOTAL PUMP THRUST = / / I  7 J-v #I 

(DRIVERTHRUSTCAPACITY = uMK--- #) 

\ HP DATA: BOWL H.P. 3vbr 6 7  (BOWL, SHAFT DIA. ’/r RATED H.P. 7 N  ) 
LINESHAFT LOSS //. z 
TOTAL SHAFT H.P. 356, k7 (LINESHAFT DIA.  2 9 6  RATED H.P. 63’7) 
THRUST LOSS / * S A T  (TOTAL PUHP THRUST x R.P.H. x .0075) 

( 1 ,oo,ooo I 

GEAR LOSS (GEAR RATIO 1 

TOTAL PUMP H.P. 3d-8, 77 (DRIVER RATED 3,5- 0 H.P. @ /780 R.P.H.) 
$ - - 
c\ 

\RELBTIVE SHAFT STRETCH: ( H I  &/6 x ( S I  f g 7  x (KT)#g .v /  
\ 2,500,000 x (AS)  3758 = SHAFT STRETCH 4, 

2 6 8  

1, 
c, (HI x ( S I  x (KC) 

2,500,000 X (AC = T) = (  COL. STRETCH) 

REL. STRETCH - - ____ 
’ 7 6  STD. REG. CUT /r/o -EXTRA I 

PLAY DATA: 
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APPENDIX B 

Engineering Design Calculations 

B 
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SORB 338 As Removal I 
Project Name & General information 1 

Client: Average Flow: 
Name of Site- Well Capacity: 

Primary Contact: William LI Treatment Flow: 850 gpm 
Engineer: Stantec Op Factor: 24.0 Hrs/Day or 100% 50.0% Bypass 

System Design 1 

Budgetary Capital & Operating Costs I1 
Annual O&M Costs: $140, 00 per Yr or $51 I Acre Ft 

Total Capital Costs: 
Unit Capital Costs: 5 per Gal/Day of Capacity 

Total Water Volume Treated: 395 Million Gallons 

To Storage 
or Distribution 

I Special Notes 

Filtration 
Issued: 05-Aug-I 1 A I  0 Proposal No. 35602 SO7 Products 



EPCOR 
Well # I O  Site 

Fountain Hills, AZ 

PROPOSAL FOR 

SORB 33@ Adsorber Systems 
For Arsenic Removal 

TWO (2) 10'-0" DIA. ADSORBER WITH BAYOXIDE@ E33 MEDIA 

This proposal contains proprietary or confidential information of Severn Trent Water Purification, Inc. 
(SWP) regarding patent protected proprietary technologies and their implementation in the field, 
recommended uses and costs. Any such proprietary or confidential information disclosed herein is 
provided at buyer's request and solely for the purpose of enabling buyer to evaluate this proposal. 

In receiving and reading this proposal, buyer agrees that it will not reveal or otherwise distribute its 
contents to any third party without STwP's prior written consent. The foregoing limitation shall not 
preclude buyer from disclosing the contents of this proposal to its employees, on a need to know 
basis, who have the responsibility to evaluate and/or implement the program set forth in this proposal. 
This proposal shall at all times remain the exclusive property of STWP until accepted by the party to 
which it was tendered. 

CONTACTS: 

Steve Wood - Business Developer 
Severn Trent Services 
(831) 601 6620 
swood@severntrentserices. corn 

Jeff Pals - Representative 
Hennesy Mechanical 
+ I  602 996 3444 
jeff@hennesymech.com 

STWP Proposal 35750 Rev 1 
04 August 201 1 

Severn Trent Water Purification, Inc. 1000 Cliff Mine Road, Ste. 600 Pittsburgh, PA 15275-1029 
Tel 412 788 8300 800 364 1600 Fax 412 788 8304 www.severntrentservices.com 

mailto:jeff@hennesymech.com
http://www.severntrentservices.com
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1 .O INTRODUCTION 
Severn Trent Water Purification, Inc. (STWP) is pleased to offer this proposal for the supply 
of equipment, Bayoxide' E33 media and services for two (2) 10'-0' diameter SORB 33' 
Engineered Arsenic System (EAS) adsorbers for EPCOR at its Well No. 10 site. This 
proposal is in accordance with the specifications and drawings of STWP and the information 
provided by the client in the Site Qualification form. 

This proposal is the complete description of the technical offer. Below is a summary of the 
design criteria: 

Well flow rate: 
Treatment flow rate: 
Pump discharge pressure: 
Pump operation: 
Site elevation: 
Adsorber location: 
Backwash discharge: 
Site height limitations: 
Media loading method: 
Piping material: 
Controls Communications: 
Power available at site: 

1700 gpm (max) 
850 gpm (max) 
50 psig (assumed) 
100% utilization 
1900 ft approximately 
outdoors - no weatherproofing required 
To evaporation pond 
None 
Bag hoisted overhead 
Cement-lined ductile iron 
None requested. None provided. 
480V/3ph and 120V/1 ph 

2.0 EQUIPMENT DESCRIPTION 

2.1 Adsorber lnternals 

2 lots Support Gravel 
To support the media and cover the effluent collectors, shipped in 50 Ib. bags 

2 lots Bavoxide' E33 Media 
Shipped in 1,650 Ib (57 ft3) super sacks 

2.2 Process Vessels 

2 Adsorber Vessels 
75 psig vertical pressure vessels, each 10-0" diameter with min. 5'-0" straight 
side wall. Design features as follows: 

SA516-70 carbon steel plate. 
Designed and stamped to ASME Section VIII, Division 1 Code in effect at 
time of contract award. 
Legs for support of the vessels from the floor. 
Interior blast cleaned, SP-10, and coated with ANSI / NSF Std. 61 certified 
epoxy. 

krn135750 EPCOR EAS-4710 Pro.doc 
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Exterior blast cleaned, SP-6, and coated with two coats of self-priming epoxy. 
Two access ports, one 24” diameter on the side wall with hinge and one 1 4  x 
1 8  on the top head 
304 stainless steel inlet distributor/backwash collection pipe. 
304 stainless steel effluent header with 304 stainless steel screened 
laterals. 

2 lots Adsorber Pipinq 
The attached general arrangement drawing is indicative of how a pair of vessels 
will be piped together. 

Cement-lined ductile iron process piping, painted same as vessel. 
Galvanized carbon steel rupture disc and vent piping 

2.3 

2.4 

2.5 

Valves & Accessories 
The enclosed P & IDS indicate the type, quantity and size of valves and accessories 
for the vessels. Manual butterfly valves will have lugged cast iron bodies, stainless 
steel discs and handwheel operators. Accessories will include rupture discs, 
expansion joints, and air release/vacuum valves. Adsorbers are to be backwashed 
manually. 

Instrumentation 

2 Influent Flow Meters 
Magnetic flow meters with stainless steel grounding rings and integral 
transmitters, sizes are indicated on the P & IDS. 

2 Differential Pressure Switches 

Auxiliary Equipment - Process Bypass Control 
The following equipment will be installed in piping supplied by the field contractor. 
This is for a partial bypass of the system flow to extend the media life of the 
adsorber. 

I Bvpass Flow Meter 
Magmeter, size per the P & ID, with the same features as those for the 
Adsorber Influent Flow Meters. 

1 Bvpass Manual Flow Control Valve 
Manual butterfly valve, size per the P & ID, with the same features as those 
for the Adsorber Valves. 

3.0 ASSEMBLY REQUIREMENTS 
The following are the items that will be shipped individually that must be assembled in the 
field. 

krn/35750 EPCOR EAS-4710 Pro.doc 
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Gravel 
Bayoxide’ E33 media 
Adsorbers: All the internal collectors and distributors will be installed at the shop. The 
carbon steel piping will be attached at the shop but may need to be removed for 
shipping. 
Process Piping: The pair of adsorbers will have a central piping “tree” with valves 
attached. This “tree” will be shipped as a unit. Individual piping spools that connect the 
“tree” with the adsorbers will be shipped loose for connection in the field. These loose 
pipe spools will include the expansion joints. 
Influent flow meters for adsorbers 
DP switches for adsorbers 
All auxiliary equipment 

The Bayoxide’ E33 media is to be loaded through the top access hatch of the adsorber by 
raising the bags up by crane, forklift or other means. Therefore, sufficient overhead 
clearance of at least 13’ must be available (assuming use of a forklift). If there is a building 
roof without sufficient inside clearance, then an access hatch or removable panel must be 
available for media loading. 

In the future media will have to be replaced after it reaches a point at which it cannot remove 
arsenic to required levels. At that time removal of the media will be by a vacuum hose 
accessed through the top or side manway. 

4.0 FIELD SERVICES 
STWP will furnish the services of a qualified field representative to instruct operation 
personnel and advise on equipment and media installation for 3 days in 1 trip and start-up 
for 4 days in 2 trips. 

Additional services can be purchased, if desired, at the rate of $1,250 per day (8 hr/day 
max.), including travel days, plus travel and living expenses to be billed at cost. 

When the STWP field representative arrives on-site at the time requested by the 
contractor/purchaser all equipment must be ready for work to begin. If equipment is not 
ready then our standard per diem rate, plus travel and living expenses, will apply. 

5.0 QUALIFICATIONS 
The following items are not included in the STWP package: 

ARRA certification of equipment 
Receiving, unloading, storing and installation of STWP supplied equipment 
Concrete foundations for vessels, building/architectural work and engineering thereof 
Anchor botts for adsorber vessel or mechanical equipment 
Access ladders & platforms for adsorbers. 
Interconnecting piping or piping supports including flanges, bolts, nuts and gaskets, and 
engineering thereof, outside the boundary of the piping on the adsorber vessels. Note, 
piping for bypass is part of the piping not supplied by STWP. 

krn135750 EPCOR EAS-4710 Pro.doc 
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6.0 

7.0 

8.0 

Impulse tubing for DP switches for adsorbers 
Electrical starters, transformers, circuit breakers, motor control center, and engineering 
thereof. 
Conduit and wire to all devices. 
Mounting brackets for control panel 
Heat trace and insulation for freeze protection of pipe and instruments 
Water supply/disposal for flushing of adsorber internals 
Performance testing; collection of samples and lab analysis 
Spare parts 
Chemicals 

STWP will provide 3 operation and maintenance manuals in final form. 

PRICE AND PAYMENT SCHEDULE 
STWP will deliver the equipment, materials and service described herein for a lump sum of 
$354,675 including freight, but no taxes. 

The media replacement cost (includes replacement and disposal of spent media) is $205/ft3. 

Pricing is valid for thirty (30) days and is conditioned upon acceptance of the STWP 
Standard Terms and Conditions of Sale (Revision 31 January 2009). 

Payment is net 30 days after invoice. All invoices to be submitted by the 25th day of the 
month or sooner. Interest to be billed at I-%% per month on invoices unpaid after 30 days 
or the maximum allowable by law, whichever is less. 

Payment shall be made as follows: 

10% 
30% 

50% 
10% 

Invoiced upon initial submittal of drawings for approval; 
Invoiced upon delivery of raw materials to fabricator and media to distribution 
site; 
Invoiced upon delivery of equipment to the site; 
Invoiced upon completion of start-up. 

PRODUCTION SCHEDULE 
Submittal of EIC & mechanical drawings for approval within 6 to 8 weeks after receipt of 
purchase order. 
Delivery of equipment 14 to 18 weeks after submittal approval. 

ACCEPTANCE OF PROPOSAL 
The referenced documents and attached Standard Terms and Conditions of Sale are 
incorporated herein and are agreed to be a material part of this Agreement. 

AGREED BY: AGREED BY: 
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Severn Trent Water Purification, Inc. 

(Name) 

(Title) 

(Name) 

(Title) 

(Date) 

~~ 

(Date) 

(Client’s Purchase Order Number) 
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rsenic Re 
erric Oxi sorptive 

The simple and economical SORB 33@ arsenic removal technology uses Bayoxide@ E33 granular or Bayoxide@ E33P pelletized, 
ferric oxide media, developed by LANXESS and produced for Severn Trent specifically for groundwater source drinking water 
adsorption. The Bayoxide@ media is long-lasting and once exhausted can be sent to a non-hazardous landfill for disposal. 

Bayoxide@ media has been successfully removing arsenic from drinking water treatment systems since 1999. The media is 
NSF Standard 61 approved, and has received regulatory approval from agencies in the United Kingdom, France, Hungary and 
more. 

The Bayoxide@ media is dry and designed to remove both arsenic (111) and (VI well below 10 pg/L from drinking water sources. 
Bayoxide@ media has a high capacity for arsenic, providing long operating cycles and low operating costs. The media’s life 
expectancy is dependent on site-specific water quality and operating levels. Bayoxide@ media will adsorb arsenic in preference 
to these other ions. Under high pH conditions, high levels of vanadium, phosphate b1.0 ppm) and silica (>40 ppm) can 
present interference and reduce the media’s adsorption capacity for arsenic. Therefore, Severn Trent Services offers pre- 
treatment solutions to minimize the effect of interference from these ions. 

As the global provider of Bayoxide@, Severn Trent Services inventories large volumes of the media and can readily meet first 
install and refill needs of our clients. 

Bayoxide@ E33 Media 

0 

* 
* 

No re-pumping required 
0 No chemicals for regeneration 

Small footprint 
Dry media 

Removes As (111)  and As (VI to < 4 pg/L 
Robust Bayoxide media has high capacity for arsenic 
Long media life under continuous operation 
Very low residual (backwash) effluents: <0.1% of water treated 

Bayoxide@ E33P Media 

Severn Trent Services 
541 5 W. Sligh Avenue, Suite 102 
Tampa, FL 33634 
Tel 813 886 9331 
Toll 800 364 3931 
Fax 813 886 0651 
mfo@severntrentsetvtrces.com 
www.severntrentservices.com 

mailto:mfo@severntrentsetvtrces.com
http://www.severntrentservices.com


Bayoxide@ media is filled into the adsorption vessels from sacks by gravity or by hydraulic eduction. The exhausted media 
is non-hazardous and can be sent to a landfill, passing TCLP or landfill leaching requirements. Spent media can be removed 
hydraulically or by vacuum. 

In this illustration, water containing 32 pg/L arsenic can be 
treated to about 105,000 bed volumes before the treated 
water’s arsenic level exceeds the 10 pg/L MCL. Bayoxide@ 
E33 has a gradual breakthrough curve that allows operators 
to efficiently manage the system without the need for 
emergency media exchange due to sharp break through 
seen from other media. 

Bayoxide@ E33 is a registered trademark of Bayer, AG 

565.0200.1 09/07 



SORB 33@ Arsenic Removal System 
Treatment Bypass and Blending 
Frequently Asked Questions 

Total Flow: 1,500 gpm 
Adsorbers: 2 
Media Vol: 443 ft3 total 

Q: 
A: 

Influent [As]: 12 pg/L As 
Blend [As]: 8 pg/L As 

Q: 
A: 

L 

Treated Treatment Percent Treatment Flow per EBCT Bypass 
Water of Total Rate Ad sorb e r Flow - 

Q: 
A: 

J2%!lAs - % gDm gDm !niJl axn 
1.5 38% 571 286 5.8 929 
3 44% 667 333 5 833 

What advantages does treatment bypass and blending of untreated water have for SORB 33@ arsenic removal 
systems? 

Throughout most of the Bayoxide@ E33 media life, it will remove arsenic to levels much lower than the 10 pg/L MCL set 
by the USEPA. When treating waters with relatively low arsenic levels (<25 p a ) ,  systems are usually designed to treat 
a portion of the flow, and bypass the remainder, blending it with treated water to produce a quality of 8-9 pg/L arsenic, 
slightly below the MCL. As much as 60% of the water can bypass treatment while meeting the regulatory limit. SORB 
33@ systems are provided with bypass lines, valves and flow meters to monitor the amount bypassed versus the flow 
being treated. The benefits of this treatment configuration are to  reduce operating costs by extending the media life and 
to reduce the size of the adsorbers. 

4 50% 

An example of a simple treatment bypass configuration is illustrated in the middle line of the table below. Well water con- 
taining 12 pg/L arsenic is treated to a blend target value of 8 pg/L. Using an average 4 vg/L arsenic treatment level, 
50% of the 1,500 gallons per minute (gpm) water flow is treated, and 50% is bypassed. This configuration extends the 
media life by nearly 100% and allows for smaller adsorber designs. 

750 375 I 4.4 I 750 

L Treatmentpypass Percentage vs Treated Arsenic Level I 

5.5 
7 

62% 923 462 3.6 577 
80% 1,200 600 2.8 300 

Can the treatment bypass be optimized over the media life to extend media life while maintaining a target 
blend arsenic level? 
SORB 33@ systems are conservatively designed within the media’s Empty Bed Contact Time (EBCT) and loading rate lim- 
its. As illustrated in the table, more water can be bypassed early in the media cycle when the treated water has 1.5-3 pg/L 
arsenic. Later in the cycle, less water is bypassed as the treated water increases above 5.5-7 pg/L. This is accomplished 
without exceeding the design loading rate of 8 gpm/ft2 and going below the minimum EBCT of 2.5 minutes. In this case, 
the maximum treatment is 80% of the well water flow rate. 

The treated water arsenic level increase is very gradual, so bypass flow rate changes can be made incrementally following 
routine arsenic analyses of the treated water. 

Is Bypass/Blending a treatment design approved by state regulators? 
Treatment Bypass and blending to a level below the MCL is an accepted design by water quality regulatory agencies in 
most, but not all, states where arsenic treatment is being used. 

- 1 -  565.4010.0 



SORB 33@ Arsenic Removal Systems 
Bayoxide@ E33 Media Performance Arsenic 
Breakthrough Curves - 
Frequently Asked Questions 

Q: What is the method used to evaluate Bayoxide@ E33 Arsenic Removal Performance? 
A: Arsenic removal performance via adsorption is illustrated graphically using a “Breakthrough Curve” such as the 
one shown below. Performance of an adsorbent is measured by the number of bed volumes of water that can be 
treated with one bed volume (BV) of media before it exhausts, i.e., can no longer adsorb arsenic efficiently. A BV is 
the volume of media in the adsorber. An adsorber with a 100 ft3 media bed is equivalent in volume to 748 gallons, 
and if the media can treat 100,000 BV’s of water, that equates to 74,800,000 gallons that can be treated through 
that adsorber. The adsorption curve below is typical for Bayoxide@ E33 media used in the SORB 33@ Process. In 
this illustration, water containing 32  pg/L arsenic can be treated to about 105,000 BV’s before the treated water’s 
arsenic level exceeds the MCL of 10 pg/L. This is called the breakthrough point. 

Monitoring of SORB 33@ per- 
formance is done by routine 
analysis of the treated water. 
Early in the cycle, this can be 
done on a bimonthly basis. 
When the treated water’s 
arsenic level increases above 
4-5 vg/L, this frequency is 
increased to semi-monthly so 
as to  be able to schedule 
media replacement as close 
to the breakthrough point as 
possible without exceeding 
the MCL. In this case, more 
frequent analysis starts at 
about 80,000 BV’s. Using the 
timeline, this would be at 
about 9% months, and the 
analysis is closely monitored until the media is changed out at about 98,000 Bv’s, or after 12 months of operation, 
when the treated water arsenic reaches 9 pg/L. 

Unlike breakthrough curves for water softening resins or some other adsorbents, arsenic will continue to be adsorbed 
by Bayoxide@ E33 even after it exceeds the MCL. Softening resin hardness breakthroughs rapidly to the influent 
levels (within <1,000 BV’s on the above curve) leaving little time to schedule media change-out, etc. However, in the 
illustration above, arsenic continues to be adsorbed from partially “spent” Bayoxide@ E33 media for over 20,000 
BV’s beyond 10 pg/L MCL breakthrough. The advantage of an “extended adsorption” media like Bayoxide@ E33 is 
that its capacity can be increased in a lead/lag (series), or “sequencing” flow configuration. 

565.4005.0 - 1  - 
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William, 
I have broken out the scenarios with recommendations. Note for all options, a pre-filter will be 
required as the turbidity is above the design criteria of 0.5 NTU. Below I have outlined the design 
criteria for iron based media (GFH). It is recommended that over a longer period of time, the full 
flow treatment will be the best option. 

Design Criteria 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Ground Water Systems Characteristics 
Oxygen > O S  mg/L 
Ferrous iron <0.2 mg/L 
Manganese <0.05 mg/L 
Aluminum <0.2 mg/L 
Silica <20 mg/L 
Phosphate <0.05 mg/L (as phosphate) 
Sulfate < 25 mg/L 
TDS < 500 mglL 
pH adjustment not required in most cases (range 5.5 to 9.0) 
Pre-oxidation is not required 

Design basis based on the water quality of Well 10 noted below. 

8 

8 

8 

8 

8 

8 

8 

D 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Alkalinity as CaC03 180 mgll 
Bicarbonate alkalinity as CaC03 180 mg/l 
Total Arsenic 0.01 1 mgll 
Arsenic (3) 0 ug/l 
Arsenic (5) 7.2 ug/l 
Barium 0.062 mg/l 
Calcium 50 mg/l 
Chloride 58 mg/l 
Conductivity 560 umhoslcm 
Fluoride 1.9 mg/l 
Total Hardness 170 mgll 
Iron, Total 0.28 mg/l 
Magnesium 11 mg/l 
Manganese 0.01 1 mgll 
Nitrate 1.5 mgll 
pH (field test) 7.8 
Selenium 0.0059 mg/l 
Silica 46 mg/l 
Sodium 48 mg/l 
Sulfate 28 mg/l 
Sulfite ND 
TDS 370 mg/l 
Temperature (field test) 31.60F 
TOC ND 
Turbidity 1.5 NTU 
Antimony ND 
Copper 0.02 mg/l 
Cadmium ND 
Chromium (VI) 0.0069 mg/l 
Chromium (111 )  ND 
Color < I  
DOC ND 
Iron, Dissolved ND 
Lead 0.0026 mg/l 



Mercury ND 
Phosphate ND 
Oxygen (field test) 
Molybdenum ND 
Vanadium 0.015 mg/l 
Strontium 0.43 mg/l 
Zinc ND 
Nickel ND 

Since there are a number of none detects (ND), the projections are very rough estimates and if 
this project is realized, it is recommended that a RSSCT and/or pilot test be conducted. 

Here are the general comments on the water quality provided. 

pH is on the high side at 7.8. 
There is some questions about the Arsenic numbers; the Total Arsenic is listed at 11 ppb, 
Arsenic (3) at 0 ppb, and Arsenic (5) at 7.2 ppb. Numbers don't add up, 3.8 ppb off as 
either Arsenic (5) or (3). Not a big deal; Total Arsenic of 12 ppb is to be used for the BV 
estimation. 
Silica is high at 46 mg/L. 
Turbidity is high at 1.5 NTU; typically would like levels at 10.5 NTU. Over time this will 
result in solids build-up in the GFH. Note my comment on a pre-filter. 

Design assumptions. 

HLR of 5 gpm/sf. 
EBCT of 5 min. 
40'ofGFH. 
24/7 operation. 
Used 12 ppb Arsenic. 

Two tanks in parallel each treating 425 gpm. 

Phosphate was listed as ND; used 0.05 mg/L. 

Given that the 50% will be treated and blended, theoretically the GFH system cannot put out 
more than 8 ppb to still achieve a 10 ppb in the finished (blended) water. As a safety factor, I 
looked at a level of 8 ppb for the BV estimation. 

Therefore, based on the above assumptions and accounting for Silica and Vanadium, it is 
estimated at 50K - 55K to 8 ppb. The main issues are the high pH and silica. 

Option A. Full flow Treatment (No PH Adiustment) Parallel Confiquration 

Budge Price: $783K (3 tanks) 

Influent flow: 1,700 gpm 
Vessel Size: 12 ft diameter 
Vessel Quantity: 3 (each treating 567 gpm) 
Tank type: ASME Code 
Design HLR: 5 gpm/ft2 
EBCT: 5 minutes 
Material: Carbon Steel 
Estimated media cost: $216/cu.ft. 
Media Volume: 1,130 ft3 



Cost $/I ,000 gallons: $0.52 (media only) 

Based on the above assumptions and accounting for Silica and Vanadium, the estimated bed 
volume is 50K - 55K to 7 ppb. It is recommended that a pre-screen be installed prior to the 
treatment system. 

Option B. Full flow Treatment (pH Adiustment to 7.0) Parallel Confiquration 

Budge Price: $783K (3 tanks) 

Influent flow: 1,700 gpm 
Vessel Size: 12 ft diameter 
Vessel Quantity: 3 (each treating 567 gpm) 
Tank type: ASME Code 
Design HLR: 5 gpm/ft2 
EBCT: 5 minutes 
Material: Carbon Steel 
Estimated media cost: $216/cu.ft. 
Media Volume: 1,130 ft3 
Cost $/I ,000 gallons: $0.26 (media only) 

Based on the previous assumptions and a pH of 7.0, the estimated BV is around 1 IOK, hence the 
lower cost per 1,000 gpm. It is recommended that a pre-screen be installed prior to the treatment 
system. 

Option C. Bypass Option Parallel 

Budge Price: $495K (2 tanks) 

Blend Parameters 

Target arsenic: 8 ppb 
Arsenic treated: 4 ppb 
Influent arsenic: 11 ppb 
Treated influent: 42.86% 
Treated influent: 728.57 (total) 
Treated arsenic level: 1.71 ppb 
Bypass: 57.14% 
Bypass: 971.43 gpm 
Blend arsenic: 4 ppb 

Influent flow: 729 gpm 
Vessel Size: 11 ft diameter 
Vessel Quantity: 2 (each treating 365 gpm) 
Tank type: ASME Code 
Design HLR: 4.83 gpm/ft2 
EBCT: 5.16 minutes 
Material: Carbon Steel 
Media Volume: 754 ft3 

It is recommended that a pre-screen be installed prior to the treatment system. Note that as the 
media become loaded, more treated water will be necessary. Confirmation testing with either 
RSSCT and/or pilot is recommended. 



Under the condition of only one tank in service, the theoretical arsenic level limit for 
the system would be 4 ppb to still achieve 10 ppb in the finished. Note that if the treatment 
system is interrupted for any reason, the complete water system would be shut down. 
Also with smaller treat versus bypass, this does lead to lower capital cost, but more 
frequent media replace, which should be noted that the cost of the treatment systems is in 
the media cost. 

Price Additions: 
None 

Equipment Furnished: 
Scope includes 100 psi working pressure filter tank with supporting legs. Top side inlet 
connection with overdrain pipe and bottom head effluent connection. Shop installed steel plate 
underdrain with Model 650 MSW underdrain nozzles with ABS screws. Screwed air release 
connection. One 14” x 18” manhole in top head. One coat of interior and exterior primer, and 
two coats of interior finish paint above the underdrain. Sch. 40 steel filter face piping with exterior 
primer coat. Manually operated butterfly valves for inlet, backwash waste and effluent. 
Automatic operated air release valve and piping. 12” of support gravel and 40” of GFH media. 
GFC #4879 loss of head gauge and #I639 backwash rate of flow indicator. Tanks include 
separate nozzles for media removal and fill. 

Equipment Not Furnished: 
Installation, concrete slab work including waste sump, interconnecting piping, chemical feeds (if 
required), and overall plant operation and controls. 

Notes: 
Prices include technical direction, commission and freight to the west coast. 
Filter tank size is outside diameter. Straight side shell height is 6’-0”. 
Unit capacity based on 5 gpm/sq.ft. of tank area and 5.0 minute Empty Bed Contact Time. 

As a minimum, your proposal shall include the following information: 
1. Media data 
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waste .... Siemens only promotes a once 
through and then the media is disposed. 
Media can be disposed via landfill after 
passing the TCLP. 
Disposal requirement[Galvan, Anthony G 
(Wr)] TCLP pass .... disposal to landfill. 
Siemens has a media service where we 
remove and replace the media. Please 

Number of vessels [Galvan, Anthony G (WT)J see 
size option above. 
Equipment Model[Galvan, Anthony G (WT)] GFH 
arsenic treatment system by tank size. 
Configuration (series or parallel)[Galvan, Anthony G 
(WT)] if >90% removal then series if <90% 
removal then parallel system. All parallel. 
Vessel pressure rating (psi) [Galvan, Anthony G 
(Wr)] As noted above.. . .IO0 psi working 
pressure .... the pressure through the media is 0.9 
psilft of media. 
Vessel dimensions (height, diameter) [Galvan, 
Anthony G (WT)] as noted above. 
Vessel materials[Galvan, Anthony G (Wr)] Carbon 
steel 
Media volume (cubic ft) [Galvan, Anthony G 
(WT)]As noted above. 
Media depth (ft) [Galvan, Anthony G (WT)] 3.33 ft 
EBCT at design flow (minutes) [Galvan, Anthony G 
(Wr)] as noted above. 
Hydraulic loading rate (gpmlsq ft) [Galvan, Anthony 
G (Wr)] As noted above 
Design peak flow to each vessel (gpm) [Galvan, 
Anthony G (WT)] as noted above. 
Design average flow to each vessel (gpm) [Galvan, 
Anthony G (Wr)] as noted above 
Backwash flow rate (gpm) [Galvan, Anthony G 
(WT)] based on tank diameter, we can calculate the 
flow. So: a 12 ft diameter tank will have a cross 
sectional area of 11 3 ft2 at a backwash loading rate 
of 8 gpm/ft2 = 904 gpm. 
Backwash loading rate (gpmlsq ft) [Galvan, Anthony 
G (WT)] 8 gpmlft2 
Backwash duration (minutes) [Galvan, Anthony G 
(WT)] -1 0 minutes 
Backwash frequency (timeslmonth) [Galvan, 
Anthony G (WT)] 4 to 6 weeks backwash frequency 



Working capacity (BV) [Galvan, Anthony G (WT)] 
see note above on the ND values.. . .estimated BV 
projection at 50-55K bed volumes at pH 7.8 at noted 
water quality values. At pH 7.0 the bed volumes are 
increased to approximately 110K. 
Breakthrough BV (at 10 ug/l As) [Galvan, Anthony G 
(WT)] as note above. 
Headloss with clean media (psi) [Galvan, Anthony G 
(WT)] 0.9 psi/ft of media .... so if there are 3.33 ft of 
media, the headloss of the clean media is about 3 
psi or <5 psi. 
Headloss when backwash is required (psi) [Galvan, 
Anthony G (WT)] <7.5 psi, but should never meet 
this pressure as the water should be clean 10.5 
NTU. Note that the system is design based on time 
to backwash which is typically 4 to 6 weeks.. . .The 
GFH treatment systems have an operating 
differential pressure of no more than 7.5 psi 
measured from inlet to effluent header. Backwash 
water is supplied from in-service vessels so no 
supply storage or pump is required for backwashing 
the units. 

The primary purpose of the "backwash cycle" in a 
GFH system is to "fluff' or stratify the media. As the 
water passes through the media the media can 
compact and close of flow trends causing 
channeling. The "fluffing" of the media allows even 
flow and exchange around the media particles. 

While the Adsorbers are not to run as filters, 
contaminates can collect on the surface of the GFH 
media. This material must be removed by 
periodically flushing out, or backwashing following 
the instructions given in this booklet. Rigorous 
backwashing as seen in filter systems should not 
occur in this system, light backwashing to remove 
contaminates is occasionally required. When the 
GFH media is washed at the proper rate, the media 
bed is lifted and the particulate is washed from the 
vessel. If the rate is too great, media will be lost 
from the system. If the rate is too low, the bed will 
not be completely cleansed. The backwash rate 
should not exceed 12 gpm. Eight, (8) gallons per 
minute is the starting recommended flux rate. 
Media replacement method [Galvan, Anthony G 
(WT)] Siemens media replacement contract 
recommended. Otherwise, a vacuum truck or 
eductor type system. 
Media regeneration recovery rate (YO) [Galvan, 
Anthony G (WT)] we don't promote media 
regeneration, but have seen somewhere in the 
range of 50 to 70%. 
Operation Mode (auto/manual)[Galvan, Anthony G 
(WT)] manual .... but can provide automatic .... but 



11 since the system backwash duration is 4 to 6 
weeks, then manual is sufficient 
Testing and Monitoring Parameters and Frequency 
Requirements [Galvan, Anthony G (WT)] on the 
initial startup, less monitoring .... as the media 
becomes loaded (used), then it requires more 
frequent testing. RSSCT and/or pilot will give you a 
gauge also on media loading (he., bed volumes) 
Pre-treatment requirement [Galvan, Anthony G 
(WT)] Yes .... it is recommended to have a 20 micron 
filter.. . .note that if there is a substantial turbidity 
load, this will depend on the what pre-treatment 
option is employed.. . .I have seen some plants 
install back filters on the front end. 
Post-treatment requirement[Galvan, Anthony G 
(WT)] no .... but if excessive iron or backwashing, 
then a post treatment filter. Also, we have seen 
other end-users employ a decant tank and reuse the 
water. 
Vessel effluent As levels (ug/l)[Galvan, Anthony G 
(WT)] variable depending on well utilization, pH, 
constituent levels 
5-year guaranteed media replacement/disposal or 
regeneration cost ($/cf) [Galvan, Anthony G (WT)] I 
should have the information on the 5 year media 
reriacement bv tomorrow. 



GENERAL FILTER 
THREE UNIT ARSENIC REMOVAL SYSTEM 

STANDARD FLANGED PIPING - PARALLEL FLOW 

MEDIA CONNECTION 

INFLUENT VALVE 

NOTE: PIPING SHOWN DASHED IS NOT PROVIDED BY SIEMENS WATER TECHNOLOGIES 
U N LESS SPEC I FICALLY QUOTED. 

NOTE: CONFIGURATION SHOWN IS STANDARD 

A-28450-0 
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William, 
Please see my comment below. Thanks! 

1. You noted that all options require a pre-filter since turbidity is above your design criteria. 
But I didn't see the pre-filter was included in the scope of supply. 

Siemens does not provide the pre-filter.. . .this is usually specified by the consultant.. . 

2. You said over longer period of time, the full flow treatment will be the best option. Can 
you explain in detail. Since our arsenic level is only slightly above the MCL level for some 
of the tested values, I have thought treatment/bypass/blend should be a better option in 
the longer run. 

This would be true if only arsenic was the only constituent in the water.. . .The capital cost 
will be less expensive, but over time as the media becomes loaded, more water that has 
to be treated. I have provide an example of the arsenic occurrence a the media becomes 
loaded.. . .as you can see is does require more water to be treated versus bypass as the 
media becomes loaded (no it is not linear) ... .this is only an example, there is no way to 
really know how the media will exhaust out.. . .we can test via RSSCT/Pilot.. . . I have 
provided what was seen on one of our earlier installations based on media resting .... as 
noted in my earlier email, there several variables that can affect the media performance 
(i.e., constituent level, pH, media resting, etc.). 

As noted, we can look at blending.. . .just keep in mind that there are several variables 
that need to be considered before designing the blend system.. . 

Arsenic Vs Treated Flow 



ATF Effluent and Blend P 
New media installed on 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Because this treatment configuration will process only a portion of total flow, it takes a 
longer time to exhaust the adsorption capacity of the media assuming the total media 
volume is the same for both options. 

As the media becomes exhausted, it will require more water to be treated. 

I believe the treatment/bypass/blend configuration is less expensive for both capital 
investment and O&M. 

Capital cost is less, but over time may be more costly.. . .O&M will need to be 
evaluated.. . . I  still do not have the information from our media service group.. . .also, we 
would need a complete water quality analysis. 

How much it will cost to run a RSSCT? 

$12K .... How long the RSSCT will run? 10 weeks .... Have your proposal included 
RSSCT? No .... 

I agree the arsenic test numbers present some questions. 

Please cost the pH adjustment system based on sulfuric acid. Please also provide O&M 
cost estimates for the pH adjustment system.. . . 

We would need to know preferred pH adjustment system as noted in my earlier 
email ....( Le., acid or carbon dioxide). Acid has been the preference ... . 

The option C’s vessel size is 11 ft diameter. Please confirm. 

Siemens standard vessel size is 11 ft. We really only needed an 10.5 ft diameter 
unit ... ,850 gpm-/ 2 (two tanks parallel) = 425 gpm / 5 gpm ft2 = 85 ft2 = 10.41 ft diameter 
so pick the next even size 10.5 ft diameter. 

Please provide a PID or flow diagram drawings for your treatment options. 



I sent a GA of the parallel tanks in my earlier email ... 

I don’t have a PID as we only provide the tanks and the media .... some valving ... .I have 
attached the equipment list in my earlier email. 

10. We would like to use the existing SCADA system on site to monitor the flow meters and 
pressure gauges. We will need 4-20mA signals from these devices. 

Not a problem.. . . I will need more time to price up the flow meters and pressure gauges 
having a signal of 4-20 mA. Also, any other monitoring devices .... i.e., chlorine residual, 
etc. 

11. Will your piping be supported by a rack provided by you? 

Rack? Not sure what you are asking .... 

Please give feel free to give me a call so we can hone in on what you would like to control and 
what treatment design would be best suited. Thanks! 



Stank 

ENGINEERING REPORT FOR WELL NO. 10 ARSENIC TREATMENT 
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LA YNE CHRISTENSEN COMPANY 
3804 E. Watkins Street, Phoenix, AZ 85034 - Phone: 602.345.8600 - Fax: 602.345.8632 w.lavnewater.com 

Stantec 
821 1 South 48th Street 

Phoenix, AZ 85044-5355 
Phone: 602.438.2200 

Fax: 602.43 1.9562 

Project Estimate: LayneRT Arsenic Treatment System 

Friday, August 05,201 1 

Prepared For: William Li 
Professional Engineer 

Prepared By: Michael Boyd 

Account Manager 

DESCRIPTION: 

Thank you for choosing Layne Christensen Company, a leader in groundwater development. Layne Christensen continually 
works to tailor unique and practical solutions using Layne products and services to meet individual client needs within the water 
community. Layne Christensen has been maintaining life's most vital resource since 1882. Our full range of water-related 
services encompasses site selection, well field design and development, pump installation and repair, water treatment, aquifer 
maintenance and remediation, and well rehabilitation. 

The scope of work for this project is to furnish a LayneRT arsenic treatment system for Stantec. The attached scope of work 
includes the details of the system. With the current pH value of 7.8, Layne will warrant the bed life to achieve 68,000 Bed 
Volumes (BV's). If we adjust the pH down to 7.2, the warranted bed life will exceed 100,000 BV's. This performance guarantee 
can be supplied as an executed operating agreement upon the request of the client. 

Thank you again for choosing Layne Christensen Company. As a representative of the company's Phoenix, Arizona based 
office, I realize that Layne possesses the experience and technical expertise to solve your complex water supply issues. We will 
diligently work in a consistently courteous and professional manner to meet your specific site conditions and needs. We look 
forward to becoming your sole source provider for water-related services. 

Thank you for the opportunity to be your water resource solution. 

http://w.lavnewater.com


Project Estimate 

Company: Stantec 
Contact: William Li 

Address: 8211 South 48th Street 
City, State, Zip: Phoenix, AZ 85044-5355 

Project: Arsenic Treatment System 
Phone: 602.438.2200 

Fax: 602.431.9562 

Date: August 5, 201 1 
Estimated By: Michael Boyd 

Location: Phoenix, AZ 
Prevailing Wage: No 

Type of Tax: Sales 
Tax Rate: 9.30% 

LABOR & MATERIALS 
1. LayneRT Arsenic Treatment System: Base Bid (Item 1) LS 1 $433,050 00 $433,050 00 
2. Optional pH Adjustment LS 1 $24,300 00 $24,300 00 

I I 
Subtotal $457,350.00 

Sales Tax $42,533.55 

Clarifications T o t a l  $499,883.55 

I .  Client to provide legal access. 
2. Client to provide all applicable permits. 
3. Client to provide on-site water source 
4. This quote is valid for 30 days from above date. 
5. Based upon Layne Christensen's attached Terms & Conditions. 
6. Layne's payment terms are "Net Due Upon Receipt Of Invoice". 
7. The installation hours will be billed based on actual hours in the field. 
8. Signing this project estimate authorizes Layne Christensen Company 

to proceed with your project. 

Layne Christensen Com 

8/5/2011 
Michael Boyd - Account Manager DATE William Li DATE 

Stantec 

- 
DATE 
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WATER TECHNOLOGIES 

August 5,201 1 

Re : 850 GPM Arsenic Removal System for EPCOR USA Chaparral City Water System, Arizona 
Scope Letter Q- 1 1-047 

I. BASE BID 

The following items and/or services will be included as specified: 

1. 

2. 

3 .  

4. 

5 .  

6. 

7. 

8. 

9. 

Two (2) Adsorption Vessels, 120” diameter x 5’-4” straight shell, carbon steel construction, designed to a 
maximum allowable working pressure of 75 psig, ASME Code section VIII, Div. 1 , stamped and National 
Board registered. Vessel interior shall be shall be factory prepared and epoxy coated per Layne standard 
in compliance with NSF 61. Vessel exterior shall be factory prepared and coated per Layne standard. 
Two (2) 14” x 18” manway per exchanger vessel. Vessel connections as required. 

Inlet water distributionhackwash water collection headerhatera1 system, Schedule 80 PVC header and 
Schedule 80 PVC up-turned elbow laterals with Gr.304 stainless steel supports, installed prior to 
shipment. 

Lined carbon steel curved plate underdrain with stainless steel filter nozzles located on approximately 9” 
centers, installed prior to shipment. 

One (1) Structural support steel pipe rack, hot dipped galvanized after fabrication. 

250 cu.ft. of LayneRTTM adsorption media per vessel, shipped separately for field installation by others. 

Face piping will be cement lined ( and seal coated ) ductile iron in accordance with AWWAIANSI 
CllYA21.15 125# flanged. All piping for media fill or removal will be Schedule 80 PVC. Exterior 
surface for ductile iron piping shall be coated per Layne standard. Piping includes all piping between 
Layne supplied equipment. 

AI1 hardware and gaskets for Layne supplied piping. 

One (1) Combination aidvacuum release valve, with manual isolation valve, per vessel. 

Exchanger on/off operating valves, Bray Series 30 wafer style butterfly valves with manual operators, as 
follows : 

Quantity Description Actuator 
8 8” Exchanger inlet/outlet Manual I Handwheel * 
2 8” Bag filter isolation Manual / Handwheel 

* Mounted on pipe rack 

Q-11-047 / 20110047 Page 1 of 4 
Define Develop Deliver 

97 Chimney Rock Road Bridgewater, New Jersey 08807 Phone: (732) 469-8720 Fax: (732) 469-7966 



WATER TECHNOLOGIES 

10. 

11. 

12. 

13. 

14. 

15. 

17. 

18. 

11. 

Media fill/removal valves, stainless steel ball valves with manual lever operators, as follows : 

Quantity Description 
2 3” Media fill 
2 3” Media removal 

Actuator 
Manual 
Manual 

Drain valves, stainless steel ball valve with manual lever operators, as follows : 

Quantity Description 
2 2” Vessel drain 
1 2” Bag filter drain 

Actuator 
Manual 
Manual 

One (1) Pressure relief valve, 6 inch, at common adsorber inlet. 

One (1) Propeller flow meter, 8 inch, McCrometer Model MW506 with integral mounted flow indicator 
and totalizer, for common adsorber inlet. 

One (1) Bag filter, Fil-Trek Model LPA28-812-8F-EX-S4-U, epoxy lined carbon steel construction, 
ASME Code stamped, capable of holding eight (8) filter bags, S” flanged connections, 150 psig design 
pressure, with 3 16 SS strainer baskets, shipped loose for field installation by others. 

Three (3) Pressure gauges with sample ports, pipe rack mounted. 

One (1) Differential pressure indicator/switch across bag filter. 

One (1) Lot Engineering Services including shop drawings, equipment data sheets submittal package, 
start-up plan and O&M manuals. 

OPTIONAL PH ADJUSTMENT 

The following items and/or services will be included : 

1. One (1) 93% Sulfuric acid storage tank, double wall XLPE construction, capacity : 405 gallon, complete 
with level transmitter, seismic restraint system and flex connection, shipped loose for field installation by 
others. 

2. One (1) Sulfuric acid feed chloride complete with the following components, shipped loose for field 
installation by others (All piping and manual valving to be provided by others) : 

One (1) LMI Model AA95 I -392% chemical feed pump, capacity : 1 .O gph @ 1 10 psig. Pump 
constructed with PVDF head, PVDF fittings, ceramic balls, Polyprel seals and O-rings, fluorofilm 
diaphragm and includes four function valGe, foot valvehtrainer, injectiodcheck assembly, and 
tubing 
One (1) Griffco Model CC100-K 100 ml borosilicate glass calibration cylinder with PVDF ends 
One (1) Blacoh CTK1005T-5 4 cubic inch PVDF pulsation dampener with PTFE bellows 

Q-11-047 / 201 10047 Page 2 of 4 
Define Develop Deliver 
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WATER TECHNOLOGIES 

3 .  

4. 

111. 

1. 

2. 

3 .  

4. 

IV. 

One (1) pH analyzer, shipped loose for field installation by others. 

One (1) NEMA 12 Control Panel with level display and controller for pH pump, shipped loose for field 
installation by others. 

CLARIFICATIONS AND EXCEPTIONS 

A11 items, except adsorber internals, valves, and instrumentation mounted on pipe rack as noted above, 
will be shipped separately for field installation by others. 

All piping and valving outside our scope limits ( including by-pass piping and valving ), both material 
and design, will be provided by others. 

All valves and instruments, where supplied, will be furnished with manufacturer’s standard coating. 

No on-site technical service is included in our scope. If field services are required, please refer to Section 
V below for our rates. 

SCOPE OF SUPPLY EXCLUSIONS 

any items or services not listed above as part of this proposal; 
P.E. services of any kind; 
rigging, offloading equipment at the jobsite and setting the equipment in place; 
equipment or component installation; 
design, supply or installation of anchor bolts; 
design, supply or installation of support below Adsorbers; 
electrical wiring or conduit of any kind, except as noted above; 
piping or pipe fittings, hardware and gaskets, except as detailed above; 
off-skid pipe supports of any kind; 
field painting of any kind; 
procedures for disinfection of equipment, disinfection chemicals and disinfection labor; 
operating chemicals and utilities, except as noted above; 
pumps or pumping equipment of any kind, except as detailed above; 
electrical controls or instrumentation, except as noted above; 
loading of media; 
building permits, including electrical and plumbing, and permits of any kind; 
any civil work such as housekeeping pads, drain trenches, etc; 
grounding lugs; 
heat tracing or insulation of any kind; 
initial backwashing of filter media; 
motor starters and motor control centers, except as noted above; 
bonding of any kind; 
sales taxes, duties, tariffs, import/export fees, etc. 

Q-1 LO47 /20110047 Page 3 of 4 
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WATER TECHNOLOGIES 

V. ADDITIONAL TECHNICAL FIELD SERVICES 

0 

0 

0 

0 

Per diem rate of $1,200 for standard 8-hour work or travel days, excluding weekends or holidays. 
Travel and living expenses are billed at cost plus ten percent. 
Overtime in excess of 8 hours per day is billed at 1.5 times hourly rate. 
Saturday work is billed at I .5 times standard daily rate. 
Sundays and holidays are billed at 2 times standard daily rate. 

VI. INSTALLATION SERVICES 

No installation is provided under this scope. All Layne supplied equipment terminates at skid boundaries. 
All physical and electrical installation shall be by others. electrical wire (grounding, power, signal or 
other), conduit, junction boxes ( except noted above ), and/or other material and hardware pertaining to 
the installation of the proposed equipment is included. mounting, fastening and support hardware 
and materials (such as nuts, bolts, washers, unistrut, channels etc.), except as noted above, special 
brackets, pipe support hangers, and concrete pads or bases required to mount equipment is included. 

Please refer to our (2) page Standard Terms and Conditions of Sale attached, which are a part of this proposal. 
This proposal and the attached Standard Terms and Conditions of Sale cannot be modified in any way except by 
the express written permission of Layne. Price quoted is FOB Shipping Points, with freight allowed to jobsite, 
and will remain valid for 30 days from quotation date. 

Our standard delivery terms for the equipment are: drawings - 4 to 5 weeks after receipt of written order; 
shipment 12 to 14 weeks after receipt of approved drawings. All delivery estimates are approximate. Layne will 
work with you to meet your specific delivery requirements. All deliveries, including estimated time of arrival of 
equipment on site, are approximate and cannot be guaranteed. Freight carriers are not under Layne’s control and 
are subject to unpredictable delays. Layne will not accept any backcharges due to shipments arriving at times 
other than the estimated time. This includes, but is not limited to, consequential damages, costs of delay, standby 
charge for equipment or personnel, etc. 

Please do not hesitate to call our office if you have any questions or need more information regarding this scope 
of work. 

Regards, 

LAYNE CHRISTENSEN WATER TECHNOLOGIES 

Roshan Jsmail 
Process Engineer 

Q-11-047 / 201 10047 Page 4 of 4 
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Li, William 

From: Mike R. Boyd cmrboyd@laynewater.com> 
Sent: Friday, August 05, 201 1 1 :48 PM 
To: Li, William 
cc: Dennis M. Tharan; Mike C. Havener; scott@swestcp.com 
Subject: RE: LayneRT Arsenic Treatment 
Attachments: Project Estimate - Stantec LayneRT ATS.pdf; Scope of Supply.pdf; PES120 P&ID.pdf; BR- 

LAYNERT 06-1 1 .pdf; BR-RTREGEN.pdf; CERT-Regenerated LayneRT.pdf; PES120 
Equip.pdf; LayneRT Gold Seal Certificate.pdf; LayneRT MSDS.pdf 

Model 
Flow Rate (GPM) 

William, 

PES1 20 
850 

Please see attached proposal and supporting documents per your request. I have a meeting tomorrow morning with 
our contracting group to go over the scope of work for the construction phase. We should be able to put a cost together 
for you by the end of next week for the turn-key option. 

Total Vessel Volume, cu. ft. 

Media VolumeNessel 

Media Max. Flowrate, gpm 

EBCT (minutes) 

Actual Bed Expansion 

I'm not sure what your availability is in the next few weeks, but we would be happy to  have you and your client come by 
our local regeneration facility for a tour and detailed explanation in regards to the process. 

433.0 

250.0 

1044 

2.2 

73% 

System Description: 

Pressure DropNessel 
Pipe Size, in. 
Skid Dimensions, ft. (LxWxH) 

Skid Empty Weight, Ibs 

Media Weight, Ibs 

5.10 
8.00 

25'-I .5" x 12'-I 0.63 x 13'-0.25'' 

14,900 
12,500 

(size (DIA x STR.). in. I 120 x 64 I 
E e i D e s i g n  Pressure, psig I 75 I 

(MlnBedExpansion -1 15% I 
I s e l  Flux Rate (gpmlsqft) I 10.83 I 
I PSl/ft of Bed Depth I 1.60 I 
I Bed Depth (ft) I 3.18 I 

If you have any questions, please don't hesitate to contact my cell. 

Thank you. 

1 

mailto:scott@swestcp.com


Michael R. Boyd 
Technical Sales Engineer 

~~ ~ 1 Moisture content (%) 

3804 E. Watkins Street 
Phoenix, AZ 85034 
Main Office (602) 345.8600 0 Fax (602) 345.8632 
Cell (909) 821.0195 
email MRBoyd@laynechristensen.com 
www.lavnechristensen.com Online Catalog 0 YouTube Overview 
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Confidentiality Note: This e-mail message and any attachments to it are intended only for the named recipients and may contain confidential information. If you 
are not one of the intended recipients, please do not duplicate or forward this e-mail message and immediately delete it from your computer. 

From: Li, William [mailto:william.li@stantec.com] 
Sent: Wednesday, July 20, 2011 10:20 AM 
To: Mike R. Boyd 
Subject: RE: LayneRT Arsenic Treatment 
Importance: High 

Hi Mike, 

Attached are the well water test results. I don’t how critical the pH data is for the arsenic treatment, but I don’t have the pH 
data right now and hope I can have the data soon. 

As you can see the arsenic level varies. The highest test value is 11 ug/l based on grab samples from 2008 to present. So 
the design value for the arsenic shall be 12 ug/l with 1 ug/l safety factor since the test data are based on grab samples. 

The well pump operating flow is 1700 gpm. We desires to split the flow 50/50. 50% of the pump flow (850 gpm) will be 
treated by arsenic unit and the other 50% of the pump flow will be bypassed. The bypassed flow and the treated flow will 
then be blended to produce a 6.5 ug/l arsenic level in the blended flow. 

Based on the above flow condition, we desire a 2 units in parallel operation configuration. Each unit will treat 425 gpm 
flow. Assuming a 1 ugll arsenic level in the treated water, in the event of one unit is taken out of service, the blended flow 
will contain 9.3 ugll arsenic, which is still below the required limit. 

Our client is intended to operate the well at 1700 gpm 24 hourslday, 7 days/week except in the emergency events that 
prevent the operation. 

As a minimum, your proposal shall include the following information: 
1. Media data 

I Phvsical form n 
II Color I 
11 Bulk densitv llbs/cfi n 

Grain size (mm) 
Adsorption density (g/kg) 
Backwash require men t 
Arsenic residuals (fines) w 

I Reaenerable II 
I DisPosal reauirement II 

Optimal pH operating range 
Minimum contact time (minutes) 

2 
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2. Design data 

11 EauiDment Model I 

11 EBCT at desian flow (minutes) II 

1 Headloss with clean media (Dsi) I 
1 Headloss when backwash is reauired fDsi) I 

II Pre-treatment reauirement I] 
It Post-t rea t me n t rea u i re me n t I! 

Vessel effluent As levels (ug/l) 
5-year guaranteed media replacement/disposal 
or reaeneration cost Wcf) 

3. Equipment & service cost and O&M cost 
Please provide equipment price including freight and with required services. 
Please provide a life cost analysis for minimum 5-year. Please assume that our client will have the vendor to 
deliver new media, replace the spent media and dispose of spent media. 

I hope the above has sufficient information for you to provide me with a proposal. Please let me know if you have any 
questions. Thanks! 

William Li, PE 
Stantec 
821 1 South 48th Street 
Phoenix AZ ~ ~ ~ 4 ~ - ~ ~ ~ ~  
PB? (602) 438-2200 Exf. 9457 
Fx (602) 431-9562 
Cell ~ 4 ~ ~ )  280-0720 
willrarw.ll~2stafitec.com 

ntec.com 
The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any 
purpose except with Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us 
immediately. 

Please consider the environment before printing this email. 
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From: Mike R. Boyd [mailto: mrboyd@laynechristensen.com] 
Sent: Thursday, lune 09, 2011 11:23 AM 
To: Li, William 
Subject: LayneRT Arsenic Treatment 

William, 

It was a pleasure speaking with you this morning. I have listed below some of the information that will be required to  
properly design this system and be able to  produce a capital and operational cost. 

Water Chemistry: 
- Arsenic (speciated) 
- Iron 
- Manganese 
- PH 
- Silica 
- 

- Vanadium 
- Hardness 

Phosphate (detection limit of 100ppb) 

You mentioned that the total capacity was 1800GPM and the system would be designed for 900GPM. Is that because 
you plan on blending or because the other 900GPM is going to go elsewhere (irrigation)? If the arsenic level is l lppb,  
this would be a perfect system for blending. 

If you would like to  come take a tour of the facility here in Phoenix, let me know and I would be happy to  give you a tour 
of the 60,000 square foot regeneration facility, DI regeneration facility, membrane cleaning room and laboratory. 

Thank you. 

Michael R. Boyd 
Technical Sales Engineer 

3804 E. Watkins Street 
Phoenix, AZ 85034 
Main Office (602) 345.8600 * Fax (602) 345.8632 
Cell (909) 821.0195 
email MRBovd@lavnechristensen.com 
www.laynewater.com Online Catalog YouTube Overview 

Confidentiality Note: This e-mail message and any attachments to it are intended only for the named recipients and may contain confidential information. If you 
are not one of the intended recipients, please do not duplicate or forward this e-mail message and immediatelydelete it from your computer. 
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50 Bearfoot Road 
Northborough, MA 01532 
800-216-5505 508-393-51 15 

SECTION 1 Manufacturer's Name & Contact Information SolmeteX Hazard Rating 

I Material Safety Data Sheet 

Scale 

complies with 
OSHA's Hazard Communication Standard, 

29 CFR 1910.1200 

Emergency Telephone Number: Toxicity 1 

Fire 1 508-393-51 15 
. 

Reactivity 0 Telephone # for Information: 

508-393-51 15 
Special 

I 

LayneRT 
Hybrid Ion Exchange Resin 

IDENTITY (As Used on Label and List) 

4 = Extreme 
3 = High 
2 = Moderate 
1 = Slight 
0 = Insignificant 

Boiling Point NIA Specific Gravity (H20 = 1)  Approx 1 6 

Vapor Pressure (mm Hg) N/A Evaporation Rate (Butyl Acetate = NIA 

SolmeteX 

A Division of Layne Christensen 

50 Bearfoot Road 

Northborough, MA 01 532 , USA 

Solubility in Water Negligible 

Melting Point NIA 

Special Fire Fighting Procedures 

Unusual Fire and Explosion Hazards 

Date Prepared: I February 2009 I 

Wear MSHA N O S H  approved, pressure demand, self contained breathing apparatus 

None 

SECTION I1 Ingredientdldentity Information 

Stability 

Components (Specific Chemical Identity: Common Name(s)) I OSHA 1 PEL I ACGIHTLV I OtherLimits 

Stable Conditions to Avoid temperatures over 220°C (424°F) 
Avoid 

Quaternary amine styrene divinylbenzene copolymer in the SulfateIIron 
Oxide Form - 35% - 65% 
Water - 35% - 65% 

I NIA I NIA I NIA 1 NIA 

Incompatibility (Materials to Avoid) 

~ __ _ _ _ _ _ _ _ ~ ~  

SECTION 111 PhysicaKhemical Characteristics 

Avoid contact with concentrated nitric acid, or strong oxidizing agents 

I I ~~ I I I 

Hazardous Decomposition or Byproducts 

Hazardous Polymerization Will not occur 

CO, COz, Styrene monomer, N(CH20M), NM,, Divinylbenzene 

Conditions to Avoid NIA 

I None 

Flash Point (Method Used) Flammable Limits auto/ign. 427°C 1800" F 
(estimated) No flash point 

Extinguishing Media 

~~ 

C02 Dry chemical, Water fog 

LayneRT Page 1 of 3 Rev - February 26,2009 



SECTION - VI Health Hazard Data 

Route(s) of Entry: N/A Inhalation? N/A Skin? N/A Ingestion? N/A 

Health Hazards (Acute and 
Chronic) 

NTP? arcinogenici x N/A IARC N/A OSHA N/A 
Monographs? Regulated? 

Eye Contact: Like other foreign bodies, particles may cause mechanical irritation of the eye 

Signs and Symptoms of Exposure N/A 

Waste Disposal Method 

'recautions to be Taken in Handling and Storing: 

Medical Conditions Generally 
Aggravated By Exposure 

Dispose of in accordance with Federal, State and Local Regulations 

Keep drums and plastic bags sealed to prevent drying or moisture loss. 

Eye Contact 1,ike other foreign bodies, particles may cause mechanical irritation of the eye 

Respiratory Protection (Specify Type) 

Ventilation Local Exhaust 

Mechanical 

Emergency and First Aid 
Procedures 

None 

Normal room ventilation Special N/A 

N/A Other N/A 

Eye contact Flush with large amount ofwater for at least 15 minutes Consult physician if irritation 
persists 

Other Protective Clothing or Equipment 

Work/Hygienic Practices 

SECTION VI1 - Precautions for Safe Handling and Use 

None 

Cleanliness is recommended 

Steps to be Taken in Case Material is Released or Spilled: 

Resin beads on floor may mechanically cause floor to be slippery. Use care to avoid falls. Sweep up and transfer to containers for recovery or 
disposal 

Other Precautions: Store below 49" (120°F) and above 0°C (32°F) 

Protective Glove: Cloth gloves Eye Protection: Safety glasses (ANSI Z 87.1) 

DOT Classification: http://www.dot.gov/ 
Non-Regulated under 49 CFR 172.101 

(Class 50 - Iiarmonized Code 3914.00.0000) 

RCRA Hazardous Waste No httD //www epa nov/rcraonline/ Not Listed (40 CFR 261 33) 

CERCLA Hazardous Substance: 
http://www.epa.gov/suoerfund/whatissf/cercla.htm Not Listed (40 CFR 302.4) 

SARA Toxic Chemical: httD://www.eoa.gov/swerceuu/rules/eocra.html 

SARA Extremely Hazardous Substance: 

Not Listed (40 CFR 372.65) 

Not Listed (40 CFR 355) 

OSHA Specifically Regulated Substance: http://www.osha.gov/ Not Listed (29 CFR 1910) 

TSCA Status: htt~://www.epa.~ov/re~ion5/defs/htrnl/tsca.htm Listed on the TSCA Inventory 

LayneRT Page 2 of 3 Rev - February 26,2009 
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Water Quality Association 
tnternational Headquarters & Laboratory 

\ W a t e r  \\ Quality ASSOCIATION 

4151 Naperville Road 
Lisle, Illinois 60532-3696 USA 
Phone 630 505 0160 
Fax 630 505 9637 
www.wqa.org 

A not-for-profit organization 

GOLD SEAL CERTIFICATE 
This is to certify that the drinking water system component herein has been 
independently tested and certified by the Water Quality Association in 
accordance with "Drinking Water System Components - Health Effects," 
NSF/ANSI-61. The material safety of the component listed has earned the 
Gold Seal. 

Manufacturer: 
Address: 

Model: 

Solmetex, Inc., A Division of Layne Christensen 
50 Bearfoot Road 
Northborough, MA 01532 
LayneRT 

Brand: NIA 

Product Type: Adsorption Media 

Size: 14-52 Mesh 

Water Contact Temp: CLD 23 

Water Contact Material: SYN 

Listing Notes: This adsorption media has a minimum flow rate 
requirement of 0.46 gpm per cubic foot of media. 

AB 1953 Complaince: Not Evaluated 

Certificatc Type: 
Issue Date: 
Expiration Date: 

Final 
Friday, February 27,2009 
Monday, June 0 1,2009 

Test Unit Number 6042.0802C.01 
Certificate Number: CR7.120108.60420802C01.R1 

/oA.z'czr, k Z O d T  

Effective Date 

http://www.wqa.org
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With over 60 years of industry leadership,-Hach provides 
you with the best products and application knowledge for 
chlorine monitoring. Our portfolio includes the CLF10 sc and 
CLT10 sc reagentless chlorine analyzers and the market- 
leading CL17 chlorine analyzer, as well as Hach laboratory 
colorimeters, spectrophotometers and chemistries. Let 
Hach guide you to the best disinfection solution. 

Exclusive Self Diagnostics 
The CLF10 sc and CLTlO sc analyzers leverage Hach’s 
exclusive self diagnostics to alert users whether the process 
has changed or the instrument needs servicing. Diagnostic 
features include the Cal Watch algorithm for warning of pH 
and chlorine calibration deviation and a non-contacting flow 
sensor for notification of insufficient sample flow. 

No Reagent Replacement, No Waste Stream 
Chlorine measurement with an amperometric analyzer, 
such as the CLFIO sc or CLT10 sc, does not require 
reagents, eliminating the need for routine reagent 
replacement and waste stream management. 

Real-Time Process Control 
The CLF10 sc and CLTlO sc analyzers allow for real-time 
control of disinfection processes by providing continuous 
readings that indicate when treatment conditions have 
changed. 

Compatible with Hach’s “Plug and Play” 
Digital Controllers 
The CLFlO sc and CLTlO sc analyzers can be used with 
any Hach sc digital controller. Whether you’re measuring 
turbidity or chlorine, you only need to learn one controller 
for all your water analysis measurement points. Hach sc 
controllers, have no complicated wiring or setup procedures. 
Just plug in any Hach digital sensor and it’s ready to use 
without software configuration. 

EPA Compliant According to Method 334.0 
In accordance with EPA Method 334.0, the CLFlO sc 
and CLT10 sc analyzers can be used for reporting 
chlorine residual measurements. Additionally, Hach has 
created a suite of laboratory products and methods to 
help with startup and quality control procedures required 
in Method 334.0. (See page 4 for a partial listing of 
accessories.) 

From fhe leaders in disinfection monitoring, the right 
instrument for reagentless chlorine analysis. 

The CLF10 sc and CLT10 sc analyzers are best suited for 
static applications where sample pH, flow, temperature and 
chlorine concentration are stable. Hach recommends these 
analyzers for trending in dynamic applications where these 
parameters vary. Be sure to consult a Hach application 
expert to match the best instrument to your application. 

Drinking Water- The CLFlO sc and CLT10 sc analyzers 
can be used in applications where waste stream 
management is a challenge, such as residual chlorine 
monitoring in ground water systems and the distribution 
system. Additionally, these analyzers can be used for 
process control in at-the-plant applications where real-time 
continuous results are beneficial. 

Power Plants- The CLFlO sc and CLTl 0 sc analyzers can 
be used for the control of disinfection processes in boiler 
operations and cooling systems. 

General Industrial- The CLFl 0 sc and CLTI 0 sc analyzers 
can be used to monitor chlorine residual to prevent 
biological build-up in applications serving various industrial 
processes (feed water), HVAC operations (cooling water), or 
in food and beverage applications. 

Wastewater- The total chlorine analyzer, CLT10 sc, can be 
used to monitor chlorine residual and control chlorination 
processes in wastewater treatment. For this application, 
Hach recommends using the acidification/cleaning kit to 
ensure continuous operation. 



Chlorine Sensor 

Measurement Range 
0 to 10 ppm 

Lower Limit of Detection (LOD) 
30 ppb (0.03 ppm) or lower 

Limit of Quantifation (LOQ) 
90 ppb (0.09 ppm) or lower 

Resolution 
0.001 ppm (1 ppb) 

Accuracy 
Free Chlorine: 

~ 3 %  of the reference test** (DPD) at constant pH 

*lo% of the reference test** (DPD) at stable pH 

+lo% of the reference test** (DPD) at stable pH 

&20% of the reference test** (DPD) at stable pH 

less than 7.2 (k0.2 pH unit) 

less than 8.5 (k0.5 pH unit from the pH at calibration) 
Total Chlorine: 

less than 8.5 (k0.5 pH unit from the pH at calibration) 

greater than 8.5 

Reppea tability 
30 ppb or 3%, whichever is greater 

Response Time 
Free Chlorine: 140 seconds or less for 90% change (l-90) 
at a stable temperature and pH 

Total Chlorine: 100 seconds or less for 90% change (T90) 
at a stable temperature and pH 

Sampling Time 
Continuous 

Interferences 
Free Chlorine: Monochloramine, chlorine dioxide, ozone, 
and chalk deposits 

Total Chlorine: Chlorine dioxide, ozone, and chalk deposits 

Pressure Limit 
0.5 bar, no pressure impulses and/or vibrations 

Sample Flow Rate 
30 to 50 Uhour (7.9 to 13.2 gallhour), 
Optimal is 40 Uhour (10.5 gallhour) 

Sample pH 
4-9 

Sample Temperature (compensated for fluctuations) 
5 to 45°C (41 to 113°F) 

Temperature Compensation 
Internal temperature sensor 

Storage Temperature 
Sensor: 0 to 50°C (32 to 122°F) dry, without electrolyte 

Electrolyte: 15 to 25°C (59 to 77°F) 

Power Requirements 
12 Vdc, 30 mA maximum (supplied by controller) 

Dimensions (sensor only) 
195 rnm (7.68 in.)/25 mm (0.98 in.) (length/diameter) 

Cable Length 
1 m (between gateways and sc-controller) 

Cable Connection 
5 pin, M12 connector 

Measurement Method 
Reagentless, electrochemical, three-electrode 
amperometric system 

Calibration Methods 
1 -point or 2-point (zero and slope) calibration 

Material 
Corrosion-resistant materials, fully-submersible 
(stainless steel, PVC, silicon rubber and polycarbonate) 

Warranty 
1 -year warranty on the electrode body, includes the electronics 

Panel (including SS Panel, Gateway, Chlorine Sensor 
Flow Cell, pH Sensor Flow Cell) 

Operating Temperature 
0 to 45OC (32 to 11 3°F) 

Storage Temperature (panel only) 
-20 to 60°C (-4 to 149°F) 

Power Requirements 
12 Vdc +lo%, at 100 mA maximum (supplied by sc controller) 

Mounting 
Flat, vertical surface 

Connections 
Sample Line: ll4-inch OD 

Drain Line (pH Flow Cell Outlet): 1/2-inch ID 

Panel Dimensions 
Length 482.6mm (1 9 in.) x Width 495.3mm (1 9.5 in.) x Depth 
151.2mm (5.95 in.) (with panel-mounted components) 

Weight 
Approximately 5.5 kg (1 2 Ibs) 
(panel and empty panel-mounted components only) 

Controller Platform 
sc controller models 

Complete Analyzer (Panel + Sensor) 

Waterproof Rating 
Current rating for SclOO/1000/200 controllers, gateway, and 
sensors - IP65 (NEMA 4X) 

Certification 
CE / ETL, EMC 

Shipping Weight 
Approximately 9.1 kg (20 Ibs) 

**Reference measurement must be conducted at the analyzer 
sampling point. 

~ 

‘Specifications subject to change without notice. 



Amperometry is an electrochemical technique that measures the change in current resulting from chemical reactions taking place 
on the electrodes. The generated current is proportional to the analyte concentration. A typical amperometric sensor consists of 
two dissimilar electrodes-an anode and a cathode (Le. silver/platinum or copper/gold, respectively). 

Typically, the electrodes are covered with a membrane cap containing electrolyte, providing for better selectivity of the analysis. 
Additionally, a small constant electrical voltage is applied across the electrodes. 

Below is a general schematic of the reduction-oxidation reaction taking place in a simple 2-electrode amperometric system: 

(reduction of hypochlorous acid) 

(oxidation of the anodic material) 

In a three-electrode amperometric system, such as used in the CLFlO sc and CLT10 sc, the anode is essentially split into two 
parts-a reference and an auxiliary (or counter) electrode. These systems are always supported by special electrical circuit 
directing the voltage between all electrodes. The three-electrode design generally makes the measurements more stable and 
provides longer life for the working and reference electrodes. 

Cathode (working electrode): 

Anode (reference electrode): 

HOC1 + H+ + 28 + CI- + H,O 

Cl- + Metal + Metal-CI + 5 

1. The analyzer shall come with a rugged 
corrosion resistant mounting panel bearing 
pre-mounted equipment to provide easy 
installation. 

2. The instrument shall be a continuous- 
reading analyzer that utilizes amperometric 
technology with a three-electrode sensor 
design. 

3. The measurement range shall be 0 to 10 
ppm of (free or total) chlorine in relation 
to a standard reference method. 

4. The response time (T90) shall be 140 
seconds or less. 

5. The low Limit of Detection (LOD) shall be 
0.03 ppm or lower. 

6. The Practical Limit of Quantitation (PLOQ) 
shall be 90 ppb or lower 

7. The instrument shall be equipped with a 
flow-through cell containing a non- 
contacting flow sensor. 

8. The instrument shall provide both visual and 
electronic notification of insufficient sample 
flow. 

9. The instrument shall provide chlorine 
residual measurements within sample pH 
range of 4 to 9 and temperature range of 
5 to 45 degrees Celsius or 41 to 113 
degrees Fahrenheit. 

10. The sensor shall internally compensate for 
the sample temperature and pH fluctuations. 

11. The analyzer shall provide monitoring for pH 
and/or chlorine measurement deviations 
using Hach Calibration Watch algorithm. 

12. The analyzer shall provide reagent-free 
operation without the need for sample 
conditioning in clean water applications. 

13. The instrument shall be connected to a 
controller from the Hach sc controller family. 

14. The analyzer shall be compatible with the 
optional Hach cleaning system. 

15. The instrument shall be the CLF10 sc or 
CLTlO sc analyzer manufactured by Hach 
Company. 

The analyzer should be installed in 
an accessible location. It can be 
mounted on a flat, vertical surface 
(such as a wall, panel, stand, etc.). 
It should allow for access for any 
checking or maintenance. Sample 
flow should meet the specifications 
on previous page. 



2980900 CLFlOsc, sc200 Single Input, pHD 
2981000 CLFlOsc, sc200 Single Input, Combo pH 
2981100 CLFlOsc, sc200 Single Input, Grab Sample 
2982200 CLFlOsc, sc200 Dual Input Combo pH 
2982100 CLFlOsc, sc200 Dual Input, pHD 
2982300 CLFlOsc, sc200 Dual Input, Grab Sample 

2981200 CLFlOsc, sc200 Single Input, pHD, Metric I 
2981400 CLFl Osc, sc200 Single Input, Grab Sample, Metric 
2982400 CLFlOsc, sc200 Dual Input, pHD, Metric 
2982500 CLFlOsc, sc200 Dual Input, Combo pH, Metric 
2982600 CLFl Osc, sc200 Dual Input, Grab Sample, Metric 
2987500 CLFlOsc, sc200 Single Input, pHD, 24 Vdc, Metric 
2987600 CLFlOsc, sc200 Single Input, Combo pH, 24 Vdc, Metric 
2987700 CLFlOsc, sc200 Single Input, Grab Sample, 24 Vdc, Metric 

CLTIO sc Total Chlorine Sensor with sc200 Controller and SS Panel 
2981500 CLTI Osc, sc200 Single Input, pHD 
2981600 CLTlOsc, sc200 Single Input, Combo pH 
2981700 CLTl Osc, sc200 Single Input, Grab Sample 
2982700 CLTlOsc, sc200 Dual Input, pHD 
2982800 CLTlOsc, sc200 Dual Input, Combo pH 
2982900 CLTlOsc, sc200 Dual Input, Grab Sample 

2981800 CLTlOsc, sc200 Single Input, pHD, Metric 
2981900 CLTlOsc, sc200 Single Input, Combo pH, Metric 
2982000 CLTlOsc, sc200 Single Input, Grab Sample, Metric 
2983000 CLTlOsc, sc200 Dual Input, pHD, Metric 
2983100 CLTlOsc, sc200 Dual Input, Combo pH, Metric 
2983200 CLTlOsc, sc200 Dual Input, Grab Sample, Metric 
2987400 CLTlOsc, sc200 Single Input, pHD, 24 Vdc, Metric 
2987800 CLTlOsc, sc200 Single Input, Combo pH, 24 Vdc, Metric 
2987900 CLTl Osc, sc200 Single Input, Grab Sample, 24 Vdc, Metric 
Note: See LIT #2665 for more information about the combinations possible with the sc200. 

CLTlO sc Total Chlorine Analyzer Panel Only 
W45B.99.13022 w/ pHD Differential Sensor 
LXV45B.99.12022 w/ pH Combination Sensor 
LXV45B.99.11022 Grab Sample Only 
Metric sizing available for all configurations. 

Accessories 
LZY051 Acidification/Cleaning Kit 
9159900 Sample Conditioning Kit 
9181500 pHD Differential Analog pH Sensor, Ryton 
9181600 Combination Analog pH Sensor, Ryton 

2981300 CLFlOsc, sc200 Single Input, Combo pH, Metric ~ 

9150400 Sensor, Free Chlorine 
9150300 Sensor, Total Chlorine 
9160200 
9180900 
9160600 
9181400 

Membrane Replacement Kit, Free Chlorine Sensor 
Membrane Replacement Kit, Total Chlorine Sensor 
Electrolyte, Free Chlorine Sensor 100 mL 
Electrolyte, Total Chlorine Sensor 100 mL 

Lab Products for Method 334.0 
5870062 Pocket Colorimeter II System, Chlorine MR/HR 
1426810 Chlorine Standard Solution, 1 0-mL Voluette@ Ampule, 50-75 mg/L lG/pkg 
2980500 DPD Chlorine-MR Specd Secondary Standards Kit 
For more information on this method, please visit: www.hach.com/method334 

Lit. No. 2679 Rev 1 
J10 Printed in U.S.A. 
OHach Company, 2010. All rights reserved. 
In the interest of improving and updating its equipment, Hach Company reserves the nght to alter specifications to equipment at any time 
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System Comparison Calculations and 
Cost Estimates 
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Siemens Arsenic Treatment System Cost Analysis 

1. Sulfuric acid feed cost estimate 
Purpose: 
Annual usage: 
Bulk Price: 
Specific gravity 
Acid weight =62.4*1.84 = 
Price per gallon =15.3*0.28 = 
Annual cost =4636*$4.22 = , 
other incidental operating cost: 2,500 

To adjust water pH for increasing arsenic removal. 

$ 0.28 per Ibs 
4,636 gallons 93% sulfuric acid 

1.84 
115 Ibs/cf,= 15.3 Ibs/gal 

s 4.22 
s 19,569 

2. Media replacement cost estimate without DH adiustment - 3 vessels full f low treatment 
Design BV: 55,000 per vessel 
Vessel volume: 377 cf 
Design flow: 1700 gpm 
Treated water volume per cycle=55,000*377*7.48= 
3 vessels treated water volume: 464,882,000 gallons 
Treated time=464,882,000/1700 = 273,460 minutes,= 6.33 months 
Media unit cost: $ 216 per cubic f t  
Media replacement cost =3*377*$216= $ 244,080 per vessel cycle 

154,960,667 gallons per vessel 

Monthly media cost=$244,080/6.33= $ 38,559 
Annwgl media;$oBt=$38,559"33= 5 .  462,704 

3. Media replacement cost estimate with PH adiustment -3 vessels full f low treatment 
Design BV: 110,000 per vessel 
Vessel volume: 377 cf 
Design flow: 1700 gpm 
Treated water volume per cycle: 309,921,333 gallons per vessel 
3 vessels treated water volume: 929,764,000 gallons 
Treated time: 546,920 minutes,= 12.66 months 
Media unit cost: s 216 per cubic f t  
Media replacement cost: $ 244,080 per vessel cycle 
Monthlv media cost: $ 19.279 

I -  ~- 

231,352 
Annual mdia and pkf-itdjustrnent WSk $ 275,491 
Annual media Cost: $ 

4. Media redacement cost estimate without PH adiustment - 2 vessels 
Design BV: 
Vessel volume: 
Design flow: 
Treated water volume per cycle: 
2 vessels treated water volume: 
Treated time: 
Media unit cost: s 
Media replacement cost: $ 
Monthly media cost: $ 

55,000 per vessel 
377 c f  
729 gpm 

154,960,667 gallons per vessel 
309,921,333 gallons 

425,132 minutes,= 9.84 months 
216 per cubic ft 

162,720 per vessel cycle 
16.535 

5. Media replacement cost estimate with DH adiustment -2 vessels 
Design BV: 110,000 per vessel 



Vessel volume: 
Design flow: 
Treated water volume per cycle: 
2 vessels treated water volume: 
Treated time: 
Media unit cost: 
Media replacement cost: 

377 cf 
729 gpm 

309,921,333 gallons per vessel 
619,842,667 gallons 

$ 216 per cubic ft 
$ 162,720 per vessel cycle 

850,264 minutes,= 19.68 months 

Monthly media cost: 8,267 

6. Treated water volume per cubic ft media : 

7. Treated water cost per 1000 Pal: 

8. Capital cost per GPM design flow 
Capital cost without pH adjustment: 
Capital cost with pH adjustment: 
Capital cost without pH adjustment: 
Capital cost with pH adjustment: 
Unit capital cost without pH adjustment: 
Unit capital cost with pH adjustment: 
Unit capital cost without pH adjustment: 
Unit capital cost with pH adjustment: 

411400 gal/cf, 3 vessels without pH adjustment 
822800 gal/cf, 3 vessels with pH adjustment 

411,400 gal/cf, 2 vessels without pH adjustment 
822,800 gal/cf, 2 vessels with pH adjustment 

$ 1.00 3 vessels without pH adjustment 
$ 0.30 3 vessels with pH adjustment 
$ 0.64 2 vessels without pH adjustment 
$ 0.20 2 vessels with pH adjustment 

$ 783,000 3-vessel full flow treatment 
$ 807,300 3-vessel full flow treatment 
$ 495,000 2-vessel treatment/bypass/blend 
$ 519,300 2-vessel treatment/bypass/blend 
$ 461 3-vessel full flow treatment 
$ 475 3-vessel full flow treatment 
$ 582 2-vessel treatment/bypass/blend 
$ 611 2-vessel treatment/bypass/blend 
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EXHlBlT 1CC -3 



Maricopa County 
Environmental Services 

Date: April 05, 2013 MCESD Project #: 2012028 
Owner: EPCOR USA Chaparral City Water Co. SYSTEM ID #: 04-07-017 :001 N. Central .4vc., Suite 150 

'hoelus, AZ 85004 
'honc: (602) 316-6666 
.;as: (602) 506-6925 
L'l>D: 602 SO6 67iJ4 
L?Y\\' 111?ancopa go"/e"\'"~c 

CERTIFICATE OF APPROVAL OF CONSTRUCTION 
WITH STIPULATIONS 

PROJECT DESCRIPTION: Fountain Hills, Chaparral City Water Company- Well 10 Arsenic Removal 
System (ARS). The facility involves wellhead treatment for removal of total arsenic by adsorption to meet 
the 10 micrograms per liter (pg/l) maximum contaminant limit (MCL). Well 10 is also known as the 
Palisades Well and has a total depth of 738', a flow of 1,700 gallons per minute (gpm) of groundwater, 
and a total arsenic concentration of 11 pg/I; Arizona Department of Water Resources (ADWR) Well #55- 
604786. The well and ARS are located on the north side of East Palisades Blvd approximately 1,000' 
east of Fountain Hills Blvd. Surface water from the Shea Water Treatment Plant no longer blends with 
Well 10 raw water to meet the MCL; the surface water feed pipe to Well 10 conveyance piping has been 
disconnected and a blind flange inserted. Blended water from Well 10 bypass and the ARS shall supply 
the Zone 1 distribution network. 

The ARS project involves transmitting 850 gpm through the ARS and blending 850 gpm of Well 10 
bypass flow. Components of the ARS include: two 10'-diameter carbon steel vessels operated in 
parallel; pressure relief valves for each vessel; flow switch transmitters for each vessel interlocked with 
the Well 10 pump; Severn Trent Services Bayoxide@ E33 granular ferric oxide disposable media (the 
Media) with a bed depth of 3.4'; and a new Hach chlorine analyzer downstream of the ARS effluent blend 
point. Existing equipment utilized for this project includes: supervisory control and data acquisition 
(SCADA) with wireless transmission; a sodium hypochlorite system; and a lined pond for wasting with 4"- 
diameter drain to sanitary sewer. Chloranimation is not approved under this project. 

LOCATION: Fountain Hills, Maricopa County PROJECT OWNER: EPCOR USA Chaparral 
Arizona Parcel Number (APN)- 

Fountain Hills, AZ 85268 

City Water Company 
Attn. Mr. Travis Nuttall, PE 
12021 N Panorama Dr 
Fountain Hills, AZ 85268 

176-1 3-61 7M 

SOURCE WELLS: 

1) Well 10 (Palisades Well) 
ADWR #55-604786 
APN # 176-13-617E 
Fountain Hills, AZ 85268 
1,700 gpm 
Total Arsenic = 11 pg/l 

Pursuant to Arizona Administrative Code, Title 18, Chapters 4 and 9 (AAC R18-4 and 9) and Maricopa 
County Environmental Health Code (MCEHC) Chapters II and V, this Certificate of Approval of 
Construction (AOC) for the above-described facility as represented in the approved plan documents on 
file with the Department is hereby given subject to the following provisions: 

1. This AOC is issued based on submission of: commissioning data for ARS performance from 
02/07/2013 to 03/20/2013; an operation and maintenance (O&M) manual dated and sealed 
03/27/2013 by Wei Li, PE (#46531); and as-built drawings sealed and certified 04/02/2013 by Wei Li, 
PE (#46531); 

Fountain Hills, Chaparral City Water Co- Well 10 Arsenic Removal System 
Approval of Construction - April 05, 201 3 
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2.  

3. 

4. 

5. 

6 

7. 

8. 

9 

10. 

11. 

12. 

13. 

14. 

15 

16. 

Any change in the approved plan that may affect capacity, quality, flow, location, or operational 
performance of the system shall be submitted to this Department for review, and Department 
approval shall be obtained prior to undertaking the work affected by the change. 

The AOC is void if major modifications occur to this system without the knowledge and consent of 
the Department. 

Failure to comply with all conditions of this certificate may result in forfeiture and cancellation of this 
certificate and may require the facility to be immediately taken out of service. 

This approval is based on the following conditions: 

No other sources shall be connected to the facility or mixed with the proposed supply and 
finished water without Department approval; 

All hand-operated valves that are capable of throttling flow through the facility shall be locked 
into position or have their handles removed to reduce the possibility of tampering and blending 
bypass; 

The vessels shall only be operated in parallel; if Owner desires to run the vessels in series, then 
they must demonstrate to Department that the parameters of treatment can be met; and 

* No other types or formulas of new or regenerated media shall be installed in the vessel without 
Department approval. 

The water facility shall meet all applicable sampling and reporting requirements under the Safe 
Drinking Water Act Rule, AAC R18-4 and subsequent amendments. 

Operation and maintenance records shall be made available upon Department request 

A Grade 2 water treatment operator certified by the Arizona Department of Environmental Quality 
(ADEQ) is required for operation of this facility. Shift foremen or other operators in charge of the 
facility in the absence of the Operator shall be certified at a grade no lower than one grade below the 
grade of the facility. 

Operations of this facility shall be monitored with a minimum of one visit per day to this facility by the 
Operator, when the well is operating. 

All chemicals and equipment that come into contact with drinking water shall conform to American 
National Standards Institute/National Sanitation Foundation (ANSIINSF) 60 and 61, respectively and 
in accordance with AAC R18-4-213. 

No connection may exist between potable water and non-potable water. 

Provide hose racks at all hose bibb locations (both potable and non-potable). 

MCESD reserves the right to modify this AOC pursuant to future state regulations 

Representative(s) of the Department shall be allowed access to the site to conduct inspections 
during reasonable hours. 

A change in operating status of ADWR #55-604786 requires formal notification of the Department's 
Drinking Water Program. 

The Owner is responsible for obtaining all other permits related to the project from other agencies 
and authorities. 

* 

Fountain Hills, Chaparral City Water Co- Well 10 Arsenic Removal System 
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WATER AND WASTE MANAGEMENT DIVISION 

Manager, MCESD Treatment Plant Program 

Plan Approval Date: April 05, 2013 

cc: ADEQ Drinking Water Section, 11 10 W. Washington Street, Phoenix, AZ 85007 
Kevin Chadwick, PE, MCESD Manager, Water and Waste Management Division 
Korissa Entringer, RS, MCESD Manager, Drinking Water Program 
MCESD Project File 
MCESD Sequential File 
Utilities Division - Engineering Section, Arizona Corporation Commission, 1200 W. Washington, 

Wei Li, PE, Stantec Consulting Services Inc, 821 1 S 48'h St, Phoenix, AZ 85044 
Phoenix, AZ 85007-2996 

Fountain Hills, Chaparral City Water Co- Well 10 Arsenic Removal System 
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EXHIBIT ICC -4 



-4067 

n 
For: 

Le ins es 



3' 

ary 27, 2012 the writer and two men entered an already drained CST to do a washout 
. As the tank was cleaned the 
nt to show and discuss those 

, The tank was encrusted on the shell and covered on the 
g normal ~ a s h o ~ t  technique 

to water clean 
ecfded to use snow an 
r and column bases. 
nd lo dry, Silt was 

r using multiple 1, 

and then conduct a visual inspection of 
writer conducted a survey of the con& 

ns initially though 

areas nor were we 
could tell exactly how pitted they might be 
away the majority of the rough surface on 
then hand carried out and dumped 
the noor drain and the shell mount 
clean water taken from your 



Res +# 2 This is the sole ell Manway. It is a 24” conventional bulked style Manway 

This is the 24” wide by 30” diagonal dime APT style cleanout door 
- 2  



Res# 2 This opens and closes the in-floor drain that leads underground to a spill point 
outside the fenced enclosure. ure - 3 

Res ## 2 This i s  the m1y roof Manway. It is 24" I.D. and is hinged and lockable. It is 
not seal-welded under the roof deck. The Ian 
either side of the ladder. OSHA requires the 



This mechanical float level gage is no longer used. Our reecmmend 
that it be cut out when the tank is  worked on 

with 6” wide X ,A’’ steel cov 
t and 3 roof penetrations be 
& shell welds ground flush 

Res# 2 t has a 12” ventilation shaft, i t  i s  too small and it i s  b 
corroded. We removed it to look under it at the top of the 

g ends of interior roof rafters 



Res# 2 
Picture 

The exterior of the vent was tightly screened. Both lay 
however and were destroyed w 
welded to the roof so 

oded 
- 7 we took them off. The cover was tack- 

ak those welds free as well 
- 

Res# 2 
Picture c 

This i s  what we saw as we opened the vent area to view 
- 8  - 



Res# 2 This is a typical finding when one opens an older tank like this. Poorly painted 
when last done and then no subsequent follow up inspection and touchup 
done leaves low-carbon steel metal to corrode in a rich oxgen/dcctroIyte 

The nuts and bolts are badly corroded and will need changing. 
these toe areas are blasted th rp and hard to c 
unless addressed first with a er. The web areas may be to 



R e s #  2 substrate well e 
. Most of this buildup was 
ed off using ice/snow rem 

A view from the inside of thc same area. The 
Picture - 12 fha be up to 10,800 



Res# 2 This is the interior access ladder. It i s  severely corroded in many pla 
advice i t  to take it out 
doesn’t make a safe 0 

leave it aut when the tank is modernized. One 
vessel-entry using thus access point anyway 

Thore are six columns in this tank. They all have 
sections because 



R e s #  2 
Picture 

s shows pack-rust and fallen 
reas. They were gc 
ior. The existing li 

disbanded coatings from the roof and 
y found all around the circumference Q 

to be a soft coal-tar solution 
d 

Res# 2 
Picture 

e the overflow pipe penetrates the floor to go under 

think it should be cut down 6” when rccoated. No weir-boxlvortex breaker 
- and the tank. Its top is very close to the rafter end- - 



The overflow pipe is braced at three PO 
corroded like this one. They’ve been a 
mostly bare shell w 

on the shell interior. They are all 
while they protect the 
ent at floor penetration and floor. No re-pad 

hat metal. lass is present in 
ill need to be changed b 

-angle is toed in and corroding on top in that lap-jsint 



Res#  2 
picture - 19 

AWWA D-100 allows roof pl. 
this is a prime c ~ r r  
tank. The roof vent was to 

ap-joints to be open in the design. Of course 
h in the hot vapor-phase of this v 
to release vapar during seasonal 

a t  coating is still bonded, tuns 
. 13trotection has been from t 
may have lead and oil as well underneath it tar in the formula. 



Res# 2 
picture - 21 

Here is the 12” overflow coming out of the ground and then draining down 
into the wash. It is s 
S C  

it is screened but that 
dcd. It should be 16” LID. 

ed out of the tank. When it is dry 
y a landfill. Test blast material cod  Picture - 22 

mixed with it and th 8-metal TCLP test done by 3 r d  lab. 



Res # 2 
Picture - 23 

We measured the pitch in the roof and when a replacement piece is 
manufactured to anchor the new roof vent it will fit well and be easier to seal 
on the inside. Pitch is 5 degrees or 1.05 inches of fall per running foot of radius 

R e s #  2 
Picture - 24 

No lead was apparent when tested with a chemical test-stick. The cross-hatch 
test showed that the adhesion and cohesion of the old exterior paint system is 
only fair. Best to overcoat - washing/spot priming/acrylic top coat 



This fill ng water when the valve is turne 
relining will need valve work or we will 
stopper to keep application conditions dry enough 

To prcparc and 
to  place a niechanical 

We assu 

used 

t this is the drain line fo e tank. It i s  very close 
ure - 26 the fill li might not allow for the t mixing conditions as  
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Grand Total $56,818.07 
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EXHIBIT ICC-6 

l 9  

Diameter 

(inches) 
No. Location Operator 

Pneumatic 
opedclose 
Pneumatic 
opedclose 

24 

24 

Treatment unit No.3 filter 
influent (right side) 
Treatment unit No.3 
clarifier transfer (left) 

~ 

Pneumatic 
opedclose 

Treatment unit No. 1 
clarifier effluent (right side) 

2o 

21 

Pneumatic 
opedclose 
Pneumatic 
opedclose 
Pneumatic 
opedclose 
Pneumatic 
opedclose 

16 

24 

24 

24 

Treatment unit No. 1 
clarifier effluent (left side) 
Treatment unit No. 1 filter 
influent (right side) 
Treatment unit No. 1 filter 
influent (left side) 
Treatment unit No. 1 
clarifier transfer (right side) 

Pneumatic 
opedclose 
Silent globe 

24 Treatment unit No.3 
clarifier transfer (right) 
Backwash pump no. 1 
discharge l 8  style check valve 

Pneumatic 
opedclose 24 Treatment unit No. 1 

clarifier transfer (left side) 
Pressure relief 

valve 7 1 Air scour blower discharge 

I Pressure relief 
valve 8 I Air scour blower discharge 

Pressure relief 
valve 9 I Air scour blower discharge 

Pneumatic 
opedclose 
Pneumatic 
opedclose 

16 

16 

Treatment unit No.2 
clarifier effluent (right side) 
Treatment unit No.2 
clarifier effluent (left side) 

lo  

Pneumatic 
opedclose 
Pneumatic 
opedclose 

24 

24 

Treatment unit No.2 filter 
influent (right side) 
Treatment unit No.2 filter 
influent (left side) 

l2 

l 3  

Treatment unit No.2 Pneumatic 
l 4  I clarifier transfer (right side) 

~ 

Pneumatic 
l 5  I clarifier transfer (left side) I 24 I opedclose 

Treatment unit No.2 

Pneumatic 
openlclose 
Pneumatic 
opedclose 

16 

16 

Treatment unit No.3 
clarifier effluent (right side) 
Treatment unit No.3 
clarifier effluent (left side) 

l 6  

l7 

Control 
Model 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 

activation Tors actuator 
Automatic Bray valve and 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 
activation actuator +--- Set at 10 psi 

Set at 10 psi 

Set at 10 psi 

Automatic Bray valve and 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 

Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 
activation actuator 
Automatic Bray valve and 

actuator -+-- activation 
Automatic Bray valve and 
activation actuator 

Val-Matic Series 
1800 



Backwash pump 110.2 1: I discharge 
High service pump no.3 
discharge 

Silent globe 

Silent globe 
stvle check valve 

style check valve 

High service pump no.4 
24 I discharge 

Val-Matic Series 
1800 
Val-Matic Series 
1800 

Air scour blower no. 1 15 1 discharge 
Air scour blower no.2 
discharge 

Silent globe 
style check valve 

Silent globe 
style check valve 

Val-Matic Series 
1800 
Val-Matic Series 
1800 

Treatment unit No.2 filter to 
waste (left side) +----- waste Treatment (right unit side) No.3 filter to 

27 

28 

29 

30 

Air scour blower no.3 
discharge 
Treatment unit No. 1 filter to 
waste (Right side) 
Treatment unit No. 1 filter to 
waste (left side) 
Treatment unit No.2 filter to 
waste (right side) 

10 

10 

10 

Silent globe Val-Matic Series 
lo I style check valve I 1 1800 

Silent globe Val-Matic Series 
style check valve 1800 

Check valve Kennedy 

Check valve Kennedy 

Check valve Kennedy 

10 

10 

Check valve Kennedy 

Check valve Kennedy 

33 Treatment unit No.3 filter to 
waste (left side) 10 Check valve Kennedy 
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EXECUTIVE SUMMARY 

leffrey W. Stuck testifies that: 

The Chaparral City Water Company system is located within the Town of Fountain Hills in 
Vlaricopa County, Arizona. The overall service area covers approximately 19 square miles, and 
here are approximately 13,800 customers within the service area. The topography within the 
;ervice area ranges in elevation from 1500 feet to 2575 feet. 

'roduction facilities consist of the Shea Water Treatment Plant (SWTP) which is a 15 million 
;allon per day (MGD) surface water treatment plant employing a contact clarification and 
'Iltration process in three identical 5 MGD modules. The other production facility is a 
youndwater well referred to as Well 10 that consists of a well with production capacity of 1,700 
;allons per minute (GPM) and includes a dual filter absorption arsenic removal facility. 

rhe Company's unaccounted for water ratio is 14.5%. CCWC has been actively working to 
iddress and reduce this ratio in a cost effective manner. 

X W C  is proposing a tank maintenance program for its storage reservoirs spanning 18 years to 
mure maintenance occurs at a frequency that balances the timing necessary to effectively 
:xtend the life of these assets through maintenance activities and in a manner that is not overly 
Jurdensome to the customers. The total anticipated cost for the 18-year reservoir maintenance 
ilan is estimated to be $3,639,307, which will result in an annual expense of $202,184 as 
lisplayed in Schedule C-2 ADJ SM-17. 
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[ 

2. 

9. 

2. 
9. 

3. 

4. 

2. 

9. 

INTRODUCTION AND OUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Jeffrey W. Stuck. My business address is 15626 N. Del Webb Boulevard, 

Sun City AZ, and my business phone is 623-445-3125. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water (USA) Inc. (“EWUS”) as Director of Operations for 

the Eastern Division in Arizona which includes the following: Chaparral City Water, 

Mohave Water, Mohave Wastewater, Havasu Water, Paradise Valley Water, Anthem 

Water, Anthem Wastewater, and Tubac Water. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

For the Eastern Division, I am responsible for water treatment, water distribution, 

wastewater treatment, and wastewater collections to ensure reliable service is provided to 

customers. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I hold a Bachelor of Science Degree from Arizona State University. I have worked in the 

water industry for over 24 years. I began my career working at the Arizona Department 

of Water Resources where my duties included water rights investigations associated with 

the Little Colorado River Adjudication. In 1992, I began working for the Arizona 

Department of Environmental Quality in the Safe Drinking Water Program. Over the 

next 13 years, I held many positions in the ADEQ Safe Drinking Water Program with the 

last being the Safe Drinking Water Program Manager. In 2005, I joined American Water 
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as the Western Region Environmental Director. Since 2007, I have been employed as the 

Eastern Division Operations Director with responsibilities including overseeing water 

and wastewater operations in the communities of Fountain Hills, Tubac, Paradise Valley, 

Anthem, Bullhead City, and Lake Havasu. 

2. 
1. 

:I 

2. 
4. 

.I1 

2- 
4. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

CHAPARRAL CITY WATER COMPANY SYSTEM 

PLEASE DESCRIBE THE CHAPARRAL CITY WATER COMPANY SYSTEM. 

The Chaparral City Water Company (“CCWC” or “Company”) system is located within 

the Town of Fountain Hills in Maricopa County, Arizona. The overall service area 

covers approximately 19 square miles, and there are approximately 13,800 customers 

within the service area. The topography within the service area ranges in elevation from 

1500 feet to 2575 feet. Production facilities consist of the Shea Water Treatment Plant 

(SWTP) which is a 15 million gallon per day (MGD) surface water treatment plant 

employing a contact clarification and filtration process in three identical 5 MGD 

modules. The other production facility is a groundwater well referred to as Well 10 that 

consists of a well with production capacity of 1,700 gallons per minute (GPM) and 

includes a dual filter absorption arsenic removal facility. Well 10 is used from June 

through September annually as firm supply and to ensure compliance with the U.S. EPA 

disinfection byproducts regulations. Without Well 10, the system would rely solely on the 

SWTP and the CAP water source. As described in the testimony of Mr. Ian C. Crooks, a 
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failure in this plant or delivery system would result in widespread water outages in the 

service area. 

The distribution system consists of eight (8) above ground finished water storage 

reservoirs and eight pump stations. The storage reservoirs and pump stations provide a 

combination of both gravity and pumped storage to the system. The distribution network 

consists of approximately 220 miles of mains, ranging in size from 4-inches to 24-inches. 

The distribution system was incrementally constructed by a developer as new homes and 

additional sections were opened up to service. 

2. 

4. 

PLEASE DESCRIBE THE RELATIONSHIP BETWEEN CHAPARRAL CITY 

WATER COMPANY AND EPCOR WATER (USA) INC. 

Chaparral City Water Company was the first utility acquisition by EWUS. EWUS 

assumed the operations of CCWC on June 1,20 1 1. On February 1,20 12, EWUS 

completed the acquisition of the Arizona water and wastewater utilities formerly owned 

by American Water and renamed Arizona American Water Inc. as EPCOR Water 

Arizona, Inc. (“EWAZ”). In October 2012, EWUS began to integrate the operations of 

CCWC with the much larger EWAZ utility business in Arizona. This operations 

integration is now complete and was done primarily to broaden and improve the services 

available to CCWC. Prior to this operations integration, CCWC did not have expertise 

on staff to provide engineering and the full spectrum of operational support available to 

other EWUS entities. As a result, prior to integration, these services were obtained 

through contracting with third party entities. With this operations integration complete, 

the Company now receives services from EWUS staff, such as engineering support, 

hydraulic modeling, computerized maintenance management, operational optimization, 

GIS mapping and customer service management. In addition, the integration has 

significantly improved timeliness and quality of service provided to CCWC and 
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customers, while also allowing more proactive management of the utility. As mentioned 

by CCWC witness Mr. Thomas M. Broderick, CCWC has not fully integrated CCWC 

with EWAZ in certain areas such as IT systems. 

[V 

2. 

4. 

2. 

4. 

NON-REVENUE WATER 

PLEASE DESCRIBE THE TEST YEAR LEVEL OF CCWC’S NON-REVENUE 

WATER. 

In the recent filing of CCWC’s 2012 Arizona Corporation Commission annual report, the 

unaccounted for water ratio in the CCWC system was 14.5%. These figures, which I 

reviewed for the first time following the operations integration discussed above, cover the 

first full year of operation under EWUS ownership. As a result of these figures, CCWC 

has been actively working to address and reduce this ratio in a cost effective manner. 

WAS THE FIGURE OF 14.5% ALREADY REDUCED FOR A CAP METER 

ERROR? 

Yes. In 2012, it was re-verified that there is an on-going metering error occurring with 

the Central Arizona Project (CAP) diversion meter that measures CAP water delivered to 

the Chaparral City Water Company SWTP for treatment and delivery to the water 

distribution system. The Central Arizona Water Conservation District (CAWCD) uses an 

Accusonic flow meter to measure water volumes delivered to the SWTP. In coordination 

with CAWCD, CCWC discovered that the meter was calibrated to an incorrect inside 

diameter pipe measurement which was resulting in an overstatement of delivered water 

volume. A meter test was performed, and it was confirmed that the inaccuracy was 

resulting in an overstatement of delivered water volume of approximately 4.3%. Before 

this adjustment, the actual unaccounted for water ratio was more than 18%. At the 

conclusion of the meter test a meeting was held with representatives of the Central 
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Arizona Project (CAP) where it was discovered that the meter had an incorrect inside 

diameter parameter programmed into the flow measurement calculation. This parameter 

was corrected and the meter is functioning properly at this time and with the passage of 

time more data will become available to verify the correction. 

Q. 

4. 

SINCE THESE FIGURES ARE MUCH HlGHER THAN REPORTED BY CCWC 

IN 2010 AND 2011, WHAT DO YOU EXPECT GOING FORWARD AND WHAT 

ACCOUNTS FOR THE INCREASE? 

Unfortunately, CCWC expects the unaccounted for water ratio to exceed 10% until a 

number of remedial actions are undertaken. CCWC believes that the primary factors 

contributing to this unaccounted for water ratio include leaking service lines and aged 

customer meters. Some customer meters are more than 30 years old, and industry data 

shows that customers’ meters will under-register usage as they age beyond 10-12 years. 

CC WC is actively conducting leak detection efforts to find and replace leaking service 

lines and is engaging in a system-wide aged meter replacement program. All aged meters 

will be replaced with automated meter read technology meters. These important efforts 

are further explained by Mr. Ian C. Crooks in his testimony. As discussed in the 

testimony of CCWC witnesses Mr. Thomas M. Broderick and Mr. Ian C. Crooks, CCWC 

is seeking a DSIC-like mechanism as part of this proceeding to address these 

replacements, and I strongly support those efforts. 

I am now well aware that these unaccounted for water figures have increased from what 

was filed with the Commission by the previous owner of CCWC. I recently reviewed the 

March 1,2010 compliance filing in Docket No. W-02113A-07-0551 on the topic of 

unaccounted for water and note that it disclosed the discrepancy associated with the error 

of the CAWCD meter and noted that the magnitude was uncertain. I have reviewed the 

data tables associated with that filing, and I have looked at other historic data that is 
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available, and I have not been able to retrace or reconcile those calculations. However, it 

appears that the prior owner did not rely on CAP water metered data, but perhaps on data 

coming from production meters located beyond the water treatment plant and in the 

distribution system, as those lower unaccounted for water figures come closer to 

matching the 2010 and 201 1 figures submitted to the Commission. This approach 

measures water after all treatment processes, including any in-plant usage. There was a 

post-production adjustment in that March 20 IO filing that adjusted downward the 

production numbers to account for water used by the Company in connection with its 

operations and if that adjustment included water used in the production process it would 

have a net result of counting it twice. I cannot say for certain, however, whether this did 

or did not occur because there is no detail surrounding the adjustment in the filing. 

V 

2. 
4. 

TANK MAINTENANCE 

WHAT IS THE PLAN FOR TANK MAINTENANCE FOR CCWC? 

There are eight (8) finished water reservoirs and one (1) raw water reservoir in this water 

system. The in-service dates of the storage reservoirs in the CCWC system range from 

1972 to 2005. A tank maintenance plan is proposed to span 18 years and was developed 

to ensure that maintenance occurs at a frequency that balances the timing necessary to 

effectively extend the life of these assets through maintenance activities and in a manner 

that is not overly burdensome to customers. There is no clear cut industry standard for 

frequency of tank maintenance, and as such, the request is based on the number of tanks 

in the district, the size of those tanks, the age of the tanks and the material they are 

constructed from. 

As described in detail in Exhibit JWS-1, the tank maintenance plan for the Chaparral City 

Water Company system is based on an 18-year schedule. The total anticipated cost for 

the 18 year reservoir maintenance plan is estimated to be $3,639,307. This overall plan 



:hapma1 City Water Company 
lirect Testimony of Jeffrey W. Stuck 
locket No. W-02 1 13A- 13- 
'age 7 of 7 

cost was derived from the data collected from a certified inspection of CCWC reservoir 

#2 conducted by Riley Industrial Services. This inspection reflects costs associated with 

stripping, treating and coating tanks which will be required of all finished water 

reservoirs in the plan. This will result in an annual expense of $202,184 as displayed in 

Schedule C-2 ADJ SM-17. It is anticipated that this estimated expense would be 

available for review and adjustment as appropriate and necessary in subsequent CC WC 

rate cases. 

2. 
1. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 
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IXECUTIVE SUMMARY 

ake Lenderking testifies: 

XWC is requesting inclusion in rates of the previously deferred CAP M&I Charges and the on- 
,oing payments that CCWC makes to the Central Arizona Water Conservation District 
“CAWCD”) for its use of Central Arizona Project (“CAP”) water. The inclusion of these 
mounts in rates supports the policy of the State of Arizona for the use of renewable resources 
nd sends a clear signal to other Commission-regulated water utilities that good water 
nanagement is important to the Commission. 

’he Company is proposing a Sustainable Water Surcharge (“S WS”) to recover the cost of water 
lurchased from CAP and charges related to water storage with the Replenishment District and/or 
redits for water storage with MWD GSF. The SWS allows for the exact recovery of this known 
nd essential expense. Since the surcharge matches the expense, ratepayers will also more 
pickly realize any decreases in the CAP water price that may occur. 

X W C  is seeking approval of a pro forma adjustment relating to conservation program expenses. 
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1 

Q. 

A. 

Q. 
A. 

Q. 
A. 

Q. 

A. 

INTRODUCTION AND OUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Jake Lenderking. My business address is 2355 W Pinnacle Peak Rd., Suite 

300, Phoenix, Arizona 85027, and my business phone is (623) 445 - 2410. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water (USA) Inc. (“EWUS”) as the Water Resources 

Manager. 

PLEASE DESCRIBE YOUR PRIMARY JOB RESPONSIBILITIES. 

I am responsible for all water resource activities in Arizona and New Mexico including 

Arizona Department of Water Resources (“ADWR’) annual reports, water resource 

planning, water resource allocation, permitting, water acquisition, and attending and 

participating in regional water policy forums. I also oversee all EWUS water 

conservation activities in Arizona and New Mexico. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I am working towards my Masters of Business Administration at the Thunderbird School 

of Global Management. Previously I received a Bachelor of Science degree from 

Arizona State University in Environmental Resource Management with a concentration 

in Watershed Ecology. I joined EWUS (then Arizona-American) in 2007. Before 

joining EWUS, I was employed by the City of Phoenix in its Water Conservation office, 

where I worked on the City’s demand management plan. I also oversaw the 

implementation of the City’s retrofit and audit program, where we visited single-family 

homes, performed water audits, and replaced older inefficient plumbing fixtures with new 
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efficient ones. Before I joined the City of Phoenix, I was employed by ADWR as part of 

its Phoenix Active Management Area (“AMA”) section. At the time I left ADWR, I was 

responsible for the regulation and permitting of all recharge activities in the Phoenix 

AMA. 

1. 
i. 

I 

1. 
1. 

I1 

1. 

i. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

DEFERRED CAP EXPENSE RECOVERY 

WHAT IS CHAPARRAL CITY WATER COMPANY (“CCWC”) PROPOSING IN 

REGARDS TO ITS CAP ALLOCATION? 

CCWC is requesting inclusion in rates of the previously deferred CAP M&I Charges and 

the on-going payments that CCWC makes to the Central Arizona Water Conservation 

District (“CAWCD”) for its use of Central Arizona Project (“CAP”) water. Company 

witness Ms. Sheryl L. Hubbard is sponsoring Schedule C-2 Adjustment SLH-19- Adjust 

Depreciation and Amortization, which includes CC WC’s request to begin amortizing the 

CAP M&I charges that were deferred as a result of the Arizona Corporation 

Commission’s (“Commission”) Decision No. 71 308 issued October 21,2009. Company 

witness Ms. Sandra L. Murrey is sponsoring Schedule C-2 Adjustment SM-10- 

Annualize Purchased Water to reflect the inclusion of the ongoing purchased water 

expenses for CCWC’s purchased water expenses. 
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2. 

4. 

2. 
4. 

2. 
I. 

CCWC HAS NOT RECOVERED IN RATES ALL OF THE COSTS THAT IT 

PAYS TO CAWCD FOR CAP WATER PURCHASED TO PROVIDE TO ITS 

CUSTOMERS. PLEASE EXPLAIN. 

No, it has not. In my testimony, I will begin by providing information on CAWCD and 

CAP Water pricing. Then, I will explain how much CCWC pays, what portion is a 

recovered cost and the portion which is not recovered in rates. 

PLEASE PROCEED. 

CAWCD is a state entity with a 15 member publicly-elected board. It oversees the 

pumping and delivery of approximately 1.5 million acre feet (“maf ’) of CAP water each 

year, more than half of the state’s allocation of 2.8 maf. CACWD pumps CAP Water 

approximately 2,000 feet up in elevation gain along its 336 mile canal. It spans from a 

point on the Colorado River near Lake Havasu to just south of Tucson. 

HOW IS CAP WATER PRICED? 

CAP Water has many different pricing structures and can become quite complicated. For 

simplicity, I will describe the pricing that is relevant to utilities such as CCWC. These 

utilities, including CCWC, pay two components, one is called the Capital Charge and the 

other is the Water Delivery Rate for Municipal and Industrial subcontractors (“Water 

Delivery Charge”). CACWD categorizes CCWC in the Municipal and Industrial 

subcontractors group. 

The Capital Charge is a per acre foot charge assessed on CCWC’s entire allocation, 

regardless if the water provider, CCWC in our case, is taking water or not. For CCWC, 

this charge is assessed on the entire 8,909 acre foot allocation each year. CCWC must 

pay the entire Capital Charge each year to retain the allocation. 
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The second component of CAP water pricing is the Water Delivery Charge, the charge 

paid for all water ordered each year. In this component, CCWC only pays for the water 

which it orders. The current rate schedule which was approved by the CAWCD Board on 

June 7,2012 is attached in Exhibit JL-1. 

Q. 

4. 

Q. 

4. 

2. 

4. 

WHICH COST COMPONENT OF CAP WATER THAT CCWC PAYS HAS NOT 

BEEN ALLOWED FOR RECOVERY IN RATES? 

It is a portion of the Capital Charge that CCWC has not previously received cost recovery 

for. 

CAN YOU PROVIDE MORE DETAIL? 

Yes, CCWC originally had an allocation of 6,978 acre feet. In 2007, CCWC received an 

additional allocation of 1,93 1 acre feet, based on a recommendation by the Arizona 

Department of Water Resources (“ADWR’) and contracted for by CAWCD and the 

United States Department of the Interior, Bureau of Reclamation. Of the 1,93 1 acre foot 

additional allocation, only half of the related Capital Charge has been allowed to-date for 

recovery by CCWC. The other half has been deferred per Commission authorization as 

described by CCWC witness Ms. Sheryl L. Hubbard. 

ARE YOU STATING THAT CCWC PAYS A PER ACRE FOOT CAPITAL 

CHARGE ON THE ENTIRE 8,909 ACRE FOOT ALLOCATION, WHILE IT HAS 

BEEN ONLY ALLOWED TO RECOVER COSTS ASSOCIATED WITH 

APPROXIMATELY 7,945 ACRE FEET PER YER? 

Essentially, yes. Of the 1,93 1 acre foot additional allocation, the Commission has only 

included cost recovery on 965 acre feet in rates. The cost associated with the remaining 

965.5 acre feet, $78,205.50, has been deferred. CCWC is now seeking recovery of these 
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deferred costs. In her testimony, Ms. Sheryl L. Hubbard describes how CCWC proposes 

to recover these costs. 

0. 

4. 

?* 

4. 

YOU MENTIONED PREVIOUSLY THAT THESE COSTS ARE CHARGED BY 

ANOTHER STATE AGENCY AND HAD MENTIONED THE UNITED STATES 

DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATlON AND 

ADWR. CAN YOU PLEASE EXPLAIN HOW THESE AGENCIES ARE 

RELATED? 

Yes, ADWR, the state agency responsible for overseeing the state’s water laws makes 

certain decisions regarding water allocations from time to time. In the case of the 1,93 1 

acre foot additional allocation, in 1999, ADWR recommended to the Secretary of the 

Interior that CCWC receive this additional allocation. Then, the United States 

Department of the Interior, Bureau of Reclamation and CAWCD entered into a contract 

with CCWC for the water. Under this contract, CCWC pays the Capital Charge for the 

full allocation of 8,909 acre feet, each year. 

IT SEEMS LIKE THERE WAS A LOT OF GOVERNMENT EFFORT THAT 

WENT INTO THE ADDITIONAL ALLOCATION. CAN YOU DESCRIBE THE 

PROCESS A BIT FURTHER? 

Yes, in 1994, ADWR began the process to make a recommendation on reallocating 

unused Municipal and Industrial CAP water. In 1999, this process resulted in a 

recommendation from ADWR to the Secretary of the Interior for specific allocations to 

specific entities; ADWR recommended that 65,647 acre feet of CAP water be allocated to 

20 different entities. In 2004, these allocations became a part of the Arizona Water 

Settlement Act, a federal law regarding, among other things, the reallocation. In 2006, 

per the Arizona Water Settlement Act, the Department of the Interior published notice in 

the Federal Register regarding the allocations. Finally, in 2007, the CAP subcontract was 
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completed between CCWC the United States Department of the Interior, Bureau of 

Reclamation and CAWCD. 

OF THE 20 ENTITIES MENTIONED, HOW MANY OF THEM ACCEPTED 

AND PAID FOR THEIR ADDITIONAL ALLOCATION? 

Of the 20 entities, 18 have accepted and paid for their respective additional allocations. 

The Town of Superior did not accept its allocation and it instead went to Arizona Water 

Company. Also, Valley Utilities Water Company has since let its allocation go. 

COULD CCWC RECEIVE THE ALLOCATION AT A LATER DATE? 

No, CCWC had to act on the allocation when it did. This was a one-time opportunity to 

receive this water allocation. Additionally, you can see, it took substantial lead time to 

receive this allocation. 

WILL THERE BE ANOTHER OPORTUNITY TO RECEIVE A SIMILAR 

WATER SUPPLY? 

No, the Municipal and Industrial pool of CAP water is fully allocated. 

WAS IT GOOD WATER MANAGEMENT, WHEN IN 2007, CCWC 

CONTRACTED FOR THE ADDITIONAL WATER? 

Yes. At the time, it was expected that the water demands of CCWC were going to grow 

and that CCWC would need more water. Current details also point to the fact that 

contracting for the 1,93 1 acre feet was a good water management decision. With all CAP 

Municipal and Industrial supplies presently completely contracted for, there are no more 

opportunities to obtain additional supply. In recognition of these facts, in Decision No. 

71308, the Commission determined that CCWC acted prudently in purchasing the 

additional CAP allocation and that the CAP allocation would benefit all of the 

Company’s customers. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

3haparral City Water Company 
lirect Testimony of Jake Lenderking 
locket No. W-02113A-13- 
’age 7 of 16 

CAN CCWC MAKE PAYMENTS TO CAWCD FOR ONLY PART OF THE 1,931 

ACRE FEET ADDITIONAL ALLOCATION? 

No, in fact all of the water, the 6,978 acre feet and the 1,93 1 acre feet are all under one 

contract. CCWC must pay the Capital Charge for all 8,909 acre feet each year in order to 

not be in breach of its contract. 

IN DECISION NO. 71308, DIDN’T THE COMMISSION DETERMINE THAT 

FIFTY PERCENT OF THE M&l COSTS SHOULD BE DEFERRED BECAUSE 

NOT ALL OF THE CAP ALLOCATION WAS USED AND USEFUL? 

Yes, the Commission did make that determination. CCWC, under prior ownership, also 

agreed to that deferral as part of the prior rate case. 

WHY SHOULD THE COMMISSION NOW ALLOW FOR RECOVERY OF 

THESE HISTORICAL AND ONGOING EXPENSES? 

As outlined above, there are good reasons the Commission should allow for full recovery 

of these historic costs. First, it is the policy of the State of Arizona to use renewable 

water supplies such as CAP water. It is a renewable resource; it is obvious that this water 

is clearly intended for CCWC’s use as recommended by ADWR. Second, CCWC is 

paying for all of the allocation each year, so that CCWC can retain and use this 

allocation; it cannot just take or pay for part of it. Lastly, allowing for complete recovery 

of CAP water expense sends a clear signal to other Commission-regulated water utilities 

that good water management is important to the Commission. 

IF CCWC USES MORE GROUNDWATER, WILL IT STILL USE THE CAP 

WATER? 
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A. 

Q. 

4. 

Q. 

4. 

Yes. Mr. Ian C. Crooks and Mr. Jeffrey W. Stuck explain in detail the sound reasons for 

the use of groundwater by CCWC. Although CCWC plans on using some groundwater; 

it will still require CAP Water. 

WHY WILL THE USE OF GROUDWATER NOT REDUCE THE AMOUNT OF 

CAP WATER? 

CCWC must use renewable resources, replenish the aquifer for the use of any 

groundwater, or pay the Central Arizona Groundwater Replenishment District 

(“Replenishment District”) to do so. Put another way, CCWC must put back into the 

aquifer whatever it takes out in any given year. 

WHY RECHARGE CAP WATER, WHEN YOU CAN SIMPLY PAY THE 

REPLENISHMENT DISTRICT? 

On a per acre foot basis, paying the Replenishment District to replenish pumped 

groundwater is much more expensive than CCWC using its own CAP water to replenish 

the aquifer or use it in a storage and recovery plan. Table 1 shows the per acre foot 

pricing for CAP water and replenishment as published by CAWCD and the 

Replenishment District, respectively, and the difference between the two. 

Table 1 CAP Water Storage and Replenishment Costs Per Acre Foot’ 

Year 2013 2014 2015 2016 2017 2018 
CAP Water Capital Charge 15 16 17 18 18 18 
CAP Water Delivery Charge 129 138 149 155 159 160 

CAP Total 152 162 175 182 187 188 
Replenishment District Charge 437 492 559 628 628 633 

CAP Water Storage Fee’ 8 8 9 9 10 10 

Difference3 285 330 384 446 44 1 445 

Based on the 2013 - 2018 rate schedule which was approved by the CAWCD board on June 7,2012. I 

’ The CAP Water Storage Fee is the cost associated with storing CAP water at a CAWCD-owned recharge facility. 
X W C  can also store water at the Maricopa Water District Groundwater Savings Facility (“MWD GSF”) at a rate of 
E (1 6 )  per acre foot. 
If water is stored at MWD GSF the difference would increase by $24 per acre foot. 1 
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As can be seen from the above table there is a large price difference. The use of 

CCWC’s CAP water when pumping groundwater is a responsible cost savings measure. 

Q. 

4. 

[V 

Q. 

4. 

Q. 

4. 

ARE THE RECHARGE COSTS CAPTURED IN THE TEST YEAR? 

Some recharge costs have been captured in the test year, however not all of them. Today, 

we have a better understanding of the future costs. CCWC is planning on pumping 

groundwater in the amount of 917 acre feet a year, which will be equal to the annual 

amount stored. It appears that we will be able to store at the MWD GSF at a rate of $ 

(16) per acre foot. As set forth in the testimony of Sandra L. Murrey, CCWC is 

proposing an adjustment (ADJ SM-IO) that includes a reduction to the test year 

purchased water expense of $14,672 to reflect this water storage. 

SUSTAINABLE WATER SURCHARGE 

IS CCWC PROPOSING A MECHANISM TO RECOVER FUTURE INCREASES 

IN EXPENSES ASSOCIATED WITH CAP WATER? 

Yes. CCWC is proposing a Sustainable Water Surcharge (“SWS”). 

IS THIS SURCHARGE SIMILAR TO OTHER CAP SURCHARGES WHICH 

THE COMMISSION HAS HISTORICALLY APPROVED? 

Yes. With the SWS, CCWC is looking to recover future expense increases related to 

CAP water. This would include water purchased from CAP and charges related to water 

storage with the Replenishment District and/or credits for water storage with MWD GSF. 
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WHY PROPOSE A SURCHARGE WHEN CCWC'S REQUEST HEREIN 

INCLUDES ALL ADJUSTED TEST YEAR CAP WATER EXPENSES? 

Each year CAWCD raises the price for CAP water and those increases are significant, 

known and measurable. 

PLEASE EXPLAIN WHAT YOU MEAN BY ANNUAL CAP WATER PRICE 

INCREASES. 

Each year, CAWCD raises it rates for CAP water to cover its expenses. This annual 

increase is quite large. Tables 2 and 3 display the historical and most recent projected 

cost increases, respectively, as published by CAWCD with year over year percentage 

increases. 

Table 2 Historical CAP Prices in Dollars Per Acre Foot 

Year 2009 2010 2011 2012 2013 
Capital Charge 18 15 15 15 15 
Water Delivery Charge 108 118 122 122 129 
Total 126 133 137 137 144 
Percent Change 6% 3% 0% 5% 

Table 3 Proiected CAP Prices in Dollars Per Acre Foot 
~ ~ ~ 

Year 2014 2015 2016 2017 2018 
Capital Charge 16 17 18 18 18 
Water Delivery Charge 138 149 155 159 160 
Total 154 166 173 177 178 
Percent Change 7% 8% 4% 2% 1% 

WHEN THE SUSTAINABLE WATER SURCHARGE IS IMPLEMENTED, HOW 

WILL RATEPAYERS BE PROTECTED? 
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CCWC will maintain complete records of invoices for purchased water expense and can 

submit that information for the Commission’s review. Also, the Commission will 

monitor and review the annual filings which CCWC provides to adjust the SWS each 

year. If the Commission choses to do so, it can suspend changes and process the matter 

as preferred if the costs appear unreasonable or questionable. And lastly, the Sustainable 

Water Surcharge mechanism will always be subject to continued authorization in 

CCWC’s future general rate cases. 

PLEASE EXPLAIN HOW THE SWS WOULD PROCEED. 

To request a surcharge for increaseddecreases in purchased water costs, CC WC would 

prepare a tariff filing that would include a calculation of the annual purchase water costs 

and the projected annual purchased water costs for the following year. The tariff filing 

would also contain the prior year’s water deliveries and appropriately calculate the per 

thousand gallons rate that should be assigned based on the actual historical costs. The 

surcharge would also include the prior year’s balance, positive or negative. CCWC 

proposes that the first SWS tariff filing would be based on the adjusted 2012 test year 

purchased water expense and water deliveries of 1,784,344 gallons in the 2012 test year. 

The S WS would not be assessed a per thousand gallon rate until approximately one year 

after new rates are implemented after a decision in this case. In subsequent years, a tariff 

filing would be due to the Commission approximately on the anniversary of the SWS’ 

implementation. 

IN TOTAL, HOW MUCH HAS CCWC NOT RECOVERED DUE TO 

INCREASED CAP EXPENSE SINCE 2010? 

CCWC was only allowed to recover $8 1 1,350 in purchased water expense in the previous 

rate decision while expenses have risen significantly each year. Table 4 below displays 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Chaparral City Water Company 
Direct Testimony of Jake Lenderking 
Docket No. W-02 1 13A- 1 3- 
Page 12 of 16 

CCWC’s 2010,201 1, and 2012 purchased water expense along with the allowed recovery 

and the difference. 

Table 4 Historical Purchased Water Expense and Associated Losses 

Year 2010 2011 2012 

Q. 

4. 

Q. 

4. 

Allowed 8 11,350.00 811,350.00 811,350.00 
Paid Out 897,006 .50 949,660.50 989,361.50 
Difference (85,656.50) (138,310.50) (178,011.50) 

As can be seen from the above table, CCWC under recovered $401,978.50 over th se 

three years alone, representing a 22% increase over allowed expense in 2012. Without 

the SWS, CCWC will not have a reasonable opportunity to earn its authorized return. 

HOW DOES THIS EXPENSE INCREASE COMPARE WITH OTHER EXPENSE 

INCREASES THAT CCWC EXPERIENCES? 

CAP water is a large component of operations and maintenance (“O&M’) expense. In 

the last rate case, the allowed $8 1 1,350 purchased water expense represented 18.5 % of 

the allowed O&M expense of $4,395,652. In this case, the test year CAP expense is 

$1,065,953, which represents 19.8% of the test year O&M expense of $5,395,520. CAP 

water has increased 3 1.4% while O&M expenses have only increased by 22.7%. 

WHY DO YOU INCLUDE CHARGES RELATED TO WATER STORAGE 

AND/OR THE REPLENISHMENT DISTRICT IN THE SWS? 

Water storage, water replenishment and CAP water are all inter-related and are managed 

together. 

and reduce the Replenishment district charges to zero. 

For example, CCWC has begun using the CAP allocation to completely offset 
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Q. 

4. 

Q. 

4. 

Q. 

HOW DOES THIS SUSTAINABLE WATER SURCHARGE BENEFIT THE 

CUSTOMERS? 

Use of a Sustainable Water Surcharge allows for the exact recovery of this known and 

essential expense and when faced with CAP water price increases, it will allow for a 

healthier utility. Since the surcharge matches the expense, ratepayers will also more 

quickly realize any decreases in the CAP water price that may occur. Also, should 

CCWC purchase less water due to less water consumption, the ratepayers will benefit. 

The Sustainable Water Surcharge will also allow for the proper water policy to continue 

to be implemented. 

WHAT WILL HAPPEN IF THE COMMISSION DOES NOT APPROVE THIS 

SURCHARGE? 

CCWC will continue to under recover on the purchase of CAP water, and it will have to 

come to the Commission for rate increases more often. Table 5 shows the potential 

losses on purchased water expense that CCWC will face. 

Table 5 Projected Future Losses Associated with CAP Water 
~~ 

Year 2014 2015 2016 2017 2018 
Test Year Expense 1,065,953 1,065,953 1,065,953 1,065,953 1,065,953 
Projected Actual Expense4 1,065,953 1,165,550 1,215,625 1,243,069 1,249,930 

Unrecovered Amount 0 (99,597) (149,672) (177,116) (183,977) 

IS IT POSSIBLE THAT CAP WATER COSTS WILL INCREASE BY MORE 

THAN PROJECTED? 

Projected Actual Expense is calculated using 6,861 acre feet (revised 2013 water order submitted to CAWCD on 
)4/03/2013 to reduce the water order by 4.3% for meter mis-calibration as discussed in Mr. Jeffrey W. Stuck’s 
estimony) each year and the Capital Charge and Water Delivery Charge for each year obtained from the 2013 - 
,018 rate schedule which was approved by the CAWCD board on June 7,2012. 

I 
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Yes. It is quite possible. 

WHY WOULD THAT OCCUR? 

CAWCD has been faced with rapidly increasing costs and shortfalls in revenue and has 

begun to deplete its reserves. In the month of March 2013, CAWCD held a special Board 

meeting to go over in great detail their cost increases, revenue shortfalls, and options to 

remedy the situation. Raising the 2014 rate above the already published rate is one clear 

and likely option for the Board to use to address the issue. However, it will not 

completely remedy the problem as the issue is quite large. Another option which 

CAWCD Board members and staff have discussed is reconciliation, a practice whereby 

CAWCD reconciles its costs at the end of the year and adjusts its per acre foot price for 

the water which was already purchased. 

ARE THERE OTHER ISSUES CAWCD FACES WHICH MAY CAUSE RAPID 

COST INCREASES? 

Yes. CAWCD obtains virtually all of its electricity from the Navajo Generating Station 

(“NGS”) located in Northern Arizona. As the Commission is likely aware, NGS is faced 

with an EPA rulemaking that would cause its owners to have to make substantial changes 

or retrofits. In fact, these changes are so substantial that the NGS owners have discussed 

the possible closure of the plant rather than making the costly changes. If NGS is closed, 

CAWCD will have to purchase more expensive electricity. If the changes are made at 

NGS, the increased costs will roll into a higher electricity price. Needless to say, if either 

occurs, the closure or the retrofit at NGS, it will cause significant cost increases to 

CAWCD which will in turn raise CAP water rates. CCWC is reliant on this source of 

water and would have no option but to continue to purchase water at the higher price. 
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2. 

4. 

2. 

4. 

V 

Q. 

1. 

2. 
4. 

CAN THESE ISSUES WHICH FACE CAWCD CAUSE ADDITIONAL EXPENSE 

AND HARM TO CCWC SHOULD THEY OCCUR? 

Yes. These types of issues are exactly why the SWS should be approved, to allow 

CCWC full recovery of such a vital expense, for renewable water, each year, after the 

expense has occurred. 

thus subject to a surcharge), purchased water is critical to the water industry. 

YOU STATED THAT CCWC WILL HAVE TO COME IN FOR RATE CASES 

MORE OFTEN. CAN YOU ELABORATE? 

Yes, with CAP water prices rising, CCWC will under recover more and more with each 

increase, such that if the SWS is not approved, CCWC will likely apply to the 

Commission for rate increases more often, causing additional rate case expense. 

Just as purchased power is critical to the electric industry (and 

WATER CONSERVATION 

ARE YOU PROPOSING ANYTHING IN REGARDS TO WATER 

CONSERVATION? 

Yes. CCWC is a responsible water utility and has a water conservation program. 

I 

PLEASE DESCRIBE THE PROGRAM AND ITS COSTS. 

CC WC has begun implementing conservation activities similar to the conservation 

activities that EWUS implements in its other Arizona districts. The activities include 

making the residential home water audit kit and the residential home retrofit kit available. 

It will include a youth education component. Bill inserts and bill text messages will also 

be implemented, educating customers about water conservation. Conservation Staff will 

also be available to teach about water conservation and visit homes and HOAs to give 

presentations on water conservation. Annual costs have been estimated at $7,079 per 

year. No costs were accumulated in the test year as the conservation activities began post 
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test year. Ms. Sheryl L. Hubbard has included a pro forma adjustment to expenses 

reflecting the additional expense of $7,079, which is $0.5218 per customer times the test 

year customer count of 13,567. Her adjustment is to Schedule C-2 and is Adjustment 

SLH-4 - Conservation Expense. 

ARE YOU FAMILIAR WITH THE CONSERVATION BMP PROGRAM THAT 

THE COMMISSION HAS IMPLEMENTED OVER THE LAST SEVERAL 

YEARS, AND IF SO DO YOU HAVE ANY OBJECTION TO THE COMMISSION 

REGULATING CCWC UNDER IT? 

Yes. I am familiar with the Commission's water conservation BMP tariffs; they are 

based on the ADWR program. CCWC believes that because water conservation is 

already regulated by ADWR, additional requirements from the Commission are not 

necessary, and lead to additional administration and paperwork associated with the water 

conservation program. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY? 

Yes. 
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Approved 
June 7.2012 

Provi- 
Firm sional Advisory 

2012 2013 2014 2015 2016 2017 2018 - - - - - - -  

CENTRAL ARIZONA PROJECT 
FINAL 2013 - 2018 RATE SCHEDULE 

Municipal and Industrial 
Long Term Subcontract (B+C) ’ 
Non-Subcontract (A+B+C) 
Recharge (A+B+C) * 
AWBA Interstate Recharge (A+B+C+D) 

Federal (B+C) 

Alq ricul t u ra I 
Settlement POOI (c) 

Aqricultural Incentives 
Meet Settlement Pool Goals 
Meet AWBNCAGRD GSF Goals 
Meet Recovery Goals 

$ 122 $ 129 $ 138 $ 149 $ 155 $ 159 $ 160 
137 144 154 166 173 177 178 
137 144 154 166 173 177 178 
165 168 177 190 198 204 208 

$ 122 $ 129 $ 138 $ 149 $ 155 $ 159 $ 160 

$ 49 $ 53 $ 59 $ 66 $ 68 $ 70 $ 68 

Capital Charaes 
(A) Municipal and Industrial - Long Term Subcontract5 $ 15 $ 15 $ 16 $ 17 $ 18 $ 18 $ 18 

Delivety Charaes 
(B) Fixed OM&R6 
(C) Pumping Energy Rate 1 
(D) Property Tax Equivalency 

$ 73 $ 76 $ 79 $ 83 $ 87 $ 89 $ 92 
49 53 59 66 68 70 68 
28 24 23 24 25 27 30 

Qualifications for Various Classes of Water Service 

LonQ-Term Municipal and Industrial (M&l) Subcontract: M&l subcontractors. 
Non-Subcontract: M&l users who are not subcontractors and the CAGRD. 
Recharae (AWBNCAGRD and M&l Underground Water Storage): The Arizona Water Banking Authority and M&l subcontractors 
and other Arizona entities who have valid Arizona Department of Water Resources permits and accrue long-term rechargektorage 
credits from this activity. 

Underaround Water Storaae O&M 
Phoenix AMA 
Tucson AMA 

$ 8 $  8 $  8 $  9 $  9 $  I O $  10 
15 15 15 15 15 15 15 

Underaround Water Storaae Capital Charae lo 

Phoenix AMA $ 15 $ 15 $ 15 $ 15 $ 15 $ 15 $ 15 
Tucson AMA 9 9 9 9 9 9 9 
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Phoenix Active Manaaement Area 
Water & Replenishment Component l1 

Administrative Component '* 
Infrastructure & Water Rights Component l3 

Replenishment Reserve Charge l4 

Total Assessment Rate ($/AF) 

Pinal Active Manaaement Area 
Water & Replenishment Component l1 

Administrative Component l2 

infrastructure & Water Rights Component l3 

Replenishment Reserve Charge l4 

Total Assessment Rate ($/AF) 

Tucson Active Manaqement Area 
Water & Replenishment Component l1 

Administrative Component l2 

Infrastructure & Water Rights Component l3 

Replenishment Reserve Charge l4 

Total Assessment Rate (WAF) 

Contract Replenishment Tax - Scottsdale l5 

Cost of Water 
Cost of Transportation 
Cost of Replenishment 
Administrative Component l2 

Total Tax Rate ($/AF) 

Provi- 
Firm sional Advisory 

2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 ------- 

$ 140 $ 137 $ 148 $ 161 $ 168 $ 171 $ 177 
42 44 45 45 45 41 37 

170 204 245 294 353 353 353 
51 52 54 59 62 63 66 

$ 403 $ 437 $ 492 $ 559 $ 628 $ 628 $ 633 

$ 116 $ 117 $ 128 $ 141 $ 148 $ 152 $ 154 
42 44 45 45 45 41 37 

170 204 245 294 353 353 353 
53 56 60 65 69 76 76 

$ 381 $ 421 $ 478 $ 545 $ 615 $ 622 $ 620 

$ 155 $ 161 $ 171 $ 183 $ 190 $ 194 $ 197 
42 44 45 45 45 41 37 

170 204 245 294 353 353 353 
60 65 69 74 78 80 84 

$ 427 $ 474 $ 530 $ 596 $ 666 $ 668 $ 671 

$ 137 $ 137 $ 144 $ 154 $ 166 $ 173 $ 177 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

42 44 45 45 45 41 37 
$ 179 $ 181 $ 189 $ 199 $ 211 $ 214 $ 214 

Enrollment Fee l6 

Activation Fee l6 

$ 138 $ 165 $ 198 $ 237 $ 284 n.a. n.a. 
$ 136 $ 163 $ 196 $ 235 $ 282 $ 282 $ 282 

Member Land Annual Membership Dues ($/Lot) l7 

Phoenix Active Management Area $ 6.88 $ 9.87 $13.19 $17.91 TBD TBD TBD 
Pinal Active Management Area $ 0.90 $ 1.29 $ 1.74 $ 2.41 TBD TBD TBD 
Tucson Active Management Area $ 4.34 $ 6.24 $ 8.38 $11.53 TBD TBD TBD 

Member Service Area Annual Membership Dues ($/AF)I7 $10.35 $14.88 $20.08 $27.91 TBD TBD TBD 
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N O T E S :  

1 
2 
3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

Does not include the Capital Charge. 
This rate applies to all recharge customers. Rules regarding the eligibility for and use of this class are shown on page 1. 
The rate is obtained by adding the Fixed OM&R component, the Pumping Energy Rate 1 component, the M&l Capital 
Charge and an equivalency tax component. 
Rate is the Pumping Energy Rate 1 component. Incentives may be earned for meeting delivery goals in three areas. Any 
incentives earned are applied to Settlement Pool deliveries. 
For M&l subcontract water, the Capital Charge is paid on full allocation regardless of amount delivered and not included in 
delivery rates. 
Fixed O&M costs divided by projected total water volumes plus components to fund capital replacements and a rate 
stabilization reserve. This amount is collected on all ordered water whether delivered or not. 
Applies to all water deliveries. The calculation is pumping energy costs divided by projected volumes. This amount is 
collected only for water actually delivered as opposed to scheduled. 
The rate is based upon the tax levy for the previous elapsed tax year divided by the average water deliveries (excluding 
Federal deliveries and water storage credits) for the three previous completed delivery years (e.g., for 2012, the tax 
equivalency is the levy for the 201 0-201 1 tax year divided by the average water deliveries for 2008, 2009 and 201 0). The 
Provisional and Advisory Rates are estimates. Note the 2012 rate has been revised. 
Underground Water Storage O&M is paid by all direct recharge customers using CAP recharge sites. 
Underground Water Storage Capital Charge is paid by all direct recharge customers except AWBA for MBI firming, the 
CAGRD, municipal providers within the CAP service area and co-owners of CAWCD recharge facilities using no more than 
their share of capacity. 

The Water & Replenishment Component is designed to cover the projected annual costs of satisfying replenishment 
obligations, including the purchase of long-term storage credits (LTSC) and the purchase and replenishment of water and 
effluent. The total volume of water to be purchased and replenished includes a sufficient volume to offset losses incurred 
during the replenishment process (generally 1 % to 2.5%). For the Phoenix Active Management Area (AMA), replenishment 
is planned to be accomplished at direct underground storage facilities (USFs) and groundwater savings facilities (GSFs). For 
the Pinal AMA, replenishment is planned to be accomplished at GSFs. For the Tucson AMA, replenishment is planned to be 
accomplished at USFs. 

The Administrative Component is designed to cover all CAGRD administrative costs, except labor related costs associated 
with the acquisition of water rights and infrastructure. A $2/AF has been added to this component to help fund the CAGRD 
conservation program. 
The Infrastructure & Water Rights Component is designed to generate funds to purchase long-term rights to water, and 
construct additional infrastructure fac 
The Replenishment Reserve Charge is designed to cover costs associated with establishing a replenishment reserve of 
LTSCs as required by statutes. Water will be stored at a combination of USFs and GSFs in the Phoenix AMA, and at USFs 
the Tucson AMA. In the Pinal AMA, LTSCs will be purchased from CAP in accordance with Board policy adopted on 
October 6, 2005. This charge will be levied as provided in ARS Sections 48-3774.01 and 48-3780.01. 

The components of the Contract Replenishment Tax - Scottsdale reflect the provisions in the Water Availability Status 
Contract to Replenish Groundwater between CAWCD and Scottsdale. The rates reflect the assumption that Non- 
Subcontract CAP water will be available to meet the associated contract replenishment obligations. 
The Enrollment Fee and Activation Fee reflect the fees established pursuant to the CAGRD Enrollment Fee and Activation 
Fee Policy adopted by the Board on May 1, 2008. A $2 per housing unit is included in the Enrollment Fee to help fund 
CAGRD's conservation program. 
The Annual Membership Dues for Member Lands and Member Service Areas reflect the fees established pursuant to ARS 
Sections 48-3772.A.8. and 48-3779 as well as the Policy on Collection of CAGRD Annual Membership Dues adopted by the 
Board on April 7, 201 1. 

es as the need arises. 
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,XECUTIVE SUMMARY 

andra L. Murrey testifies in support of Chaparral City Water’s (“CCWC”) proposed Operating 

icome. 

SPONSORED ADJUSTMENTS 

I s .  Murrey sponsors the following adjustments in the case: 

Ldiustments to Operating: Income 

I s .  Murrey sponsors the following adjustments to operating income: 

ADJSM-6 

ADJSM-7 

ADJSM-8 

ADJSM-9 

ADJSM-10 

ADJSM-11 

ADJSM-12 

ADJSM-13 

ADJSM-14 

ADJSM-15 

ADJSM-16 

ADJSM-17 

ADJSM-18 

Annualize Payroll Expense 

Annualize Fringe Benefits Expense 

Remove Regulatory Assessment Fee 

Removal of One-Time / Non-Recurring Items 

Annualize Purchased Water Expense 

Annualize Power Expense 

Annualize Chemicals Expense 

Amortize Rate Case Expense 

Annualize Postage Increase 

Miscellaneous Expense Clean-up 

Annualize Water Testing Expense 

Tank Maintenance Expense 

Annualize Corporate Allocations 
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0 ADJSM-21 Annualize Property Tax Expense 

0 ADJSM-22 Federal and State Income Taxes 

ADJSM-23 Interest Synchronization 
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Q. 

4. 

Q. 
4. 

Q. 

4. 

Q. 

4. 

INTRODUCTION AND QUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Sandra L. Murrey. My business address is 2355 West Pinnacle Peak Road, 

Suite 300, Phoenix, Arizona 85027, and my business phone is 623-445-2490. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water (USA) Inc. (“EWUS”), the owner of Chaparral City 

Water Company (“CCWC” or “Company”) as a Senior Rates Analyst. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

My primary responsibilities are to prepare and support rate applications and other 

regulatory filings for EWUS. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I joined EWUS (formerly Arizona-American Water Company) in 2007 as a Regional 

Capital Compliance Analyst and was promoted to the position of Rate Analyst in 

December of 2008 and to my current position in April of 2012. I have over 20 years of 

experience working in the public utility industry, most of that time being employed with 

WE Energies. My responsibilities there included financial reporting, pension analysis, 

unbilled revenue calculation, accounts payable and power marketing settlements. I 

progressed to Project Manager in the Federal Regulatory Affairs and Policy Group where 

my responsibilities included monitoring tariffs to assure compliance with all federal/state 

decisions and rulings, tracking industry changes to determine company impact, as well as 

interactions with Federal Energy Regulatory Commission (FERC), North American 
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Electric Reliability Corporation (NERC), North American Energy Standards Board 

(NAESB), and the National Association of Regulatory Utility Commissioners (NARUC) 

to assure WE Energies’ position was fairly represented. 

I have a Bachelor of Business Administration degree with a double major in Accounting 

and Real Estate from the University of Wisconsin - Milwaukee. I am a certified public 

accountant, licensed in the states of Arizona and Wisconsin. I have also attended the 

NARUC Utility Rate School. 

Q. 
4. 

[I 

Q. 
A. 

[I1 

Q. 

4. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

SPONSORED SCHEDULES 

PLEASE SUMMARIZE THE SCHEDULES THAT YOU WILL BE 

SUMMARIZING? 

I am sponsoring the following schedules: 

Schedule C- 1 : 

Schedule C-2: 

Schedule C-3: 

Schedule E- 1 : 

Schedule E-2: 

Schedule E-3: 

Schedule E-5: 

Schedule E-6: 

Adjusted Test Year Income Statement 

Income Statement Pro Forma Adjustments 

Computation of Gross Revenue Conversion Factor 

Comparative Balance Sheets 

Comparative Income Statements 

Comparative Statement of Changes in Financial Position 

Detail of Plant in Service 

Comparative Departmental Statements of Operating Income 
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Schedule E-7: Operating Statistics 

Schedule E-8: Taxes Charged to Operations 

Schedule F-1 : 

Schedule F-2: Projected Statements of Changes in Financial Position 

Schedule F-3 : Projected Construction Requirements 

Projected Income Statements - Present & Proposed Rates 

[V 

Q. 
4. 

Q. 

4. 

Q. 

4. 

ADJUSTED OPERATING EXPENSES 

PLEASE DESCRIBE THE C SCHEDULES? 

Schedule C-1 is titled “Adjusted Test Year Income Statement”. It lists the revenues and 

expenses and resulting net income for both the Test Year and Adjusted Test Year. It also 

summarizes the proposed pro forma adjustments by revenue and expense category. 

Schedule C-2 is titled “Income Statement Pro Forma Adjustments”. This schedule 

summarizes the various income statement proposed pro forma adjustments that result in 

the adjusted Test Year net income. 

Schedule C-3 is titled “Computation of Gross Revenue Conversion Factor and details the 

calculation of the factor. 

WHAT IS CCWC’S PROPOSED ADJUSTED TEST YEAR OPERATING 

INCOME IN THIS PROCEEDING? 

Adjusted Test Year Operating Income is $889,596 as reflected on Schedule C-2. 

PLEASE EXPLAIN ADJUSTMENT SM-6 - ANNUALIZED PAYROLL 

EXPENSE. 

This proforma adjustment annualizes the known employees at the end of the 2012 test 

year and calculates the payroll tax expense associated with the change in payroll expense. 

The adjustment recognizes actual labor rates in effect as of this case’s filing date and 
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increases them by 3.5% to reflect labor costs at the time rates in this case are expected to 

go into effect. Also, a new annual performance incentive program, referred to as the 

Front Line Program, was made available to non-management and field employees of 

CCWC beginning with targets based on 2013 performance. The relatively minor costs of 

this program are also included in the annualized payroll expense adjustment. 

2. 
4. 

2. 

4. 

WHAT IS ADJUSTMENT SM-7 - ANNUALIZE FRINGE BENEFITS EXPENSE? 

Adjustment SM-7 - Annualize Fringe Benefits Expense is a pro forma adjustment to 

annualize the various employee benefit- related items including group insurance, 40 1 k, 

and pension expense. Group Insurance includes premiums for life insurance, medical 

insurance, dental insurance, long-term disability insurance and short- term disability. 

This adjustment segregates all group insurance items and applies the current 20 13 

premium per item for each employee. This increase in expense comprises a portion of 

this pro forma adjustment. Also included in this pro forma adjustment is the 

annualization of EWUS’s contribution to its employees’ 40 1 k retirement savings 

program. EWUS contributes 5.25% of the employees’ pay. Also, EWUS contributes a 

100% matching of the first 3% and then contributes a 50% matching of amounts over 3% 

up to 5%. CCWC employees have no defined benefit pension plan. 

PLEASE EXPLAIN ADJUSTMENT SM-8 - REMOVE REGULATORY 

ASSESSMENT FEE. 

This pro forma adjustment removes the annual regulatory assessment fees from expense 

to allow CCWC to collect it as a pass-through on the customers’ bills. Both the Arizona 

Corporation Commission (“ACC”) and the Residential Utility Consumer Office 

(“RUCO”) charge annual assessments to Arizona utilities. CCWC is proposing that the 

treatment of these assessments be similar to that of EPCOR Water Arizona, Inc. in that 
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the fees are removed from base rates and treated as a pass-through and displayed as a 

separate line item on the customers’ bills. 

Q. 

4. 

2. 

9. 

PLEASE DISCUSS THE CUSTOMER IMPACT OF THIS PROPOSAL. 

There is no adverse customer impact to this proposal. Customers have already been 

paying for the annual assessments in base rates. In fact, with this proposal, the 

customers’ fee will be linked directly to the current year’s assessment amount. CCWC is 

proposing that the total amount of annual assessments be removed from base rates and 

calculated as a pass-through based on current year assessment amounts plus any prior 

year true-up. The amount of annual assessments will fluctuate each year and may 

increase or decrease based upon the agencies’ annual assessment to CCWC. This 

proposal is more reflective of current expenses as it is based on current annual assessment 

amounts and enables the annual assessment to be passed on to the customers. CCWC is 

therefore requesting approval to remove the annual assessments from base rates and treat 

these assessments as a pass-through shown as a separate line item on the bill. 

PLEASE DISCUSS HOW THE ANNUAL ASSESSMENT FEE WILL BE 

CALCULATED IN YOUR PROPOSAL? 

Each year, an assessment percentage rate will be calculated based on the amount of the 

annual assessments from the ACC and RUCO divided by revenues collected during the 

previous year. This percentage rate is then applied to the customer’s total monthly water 

charges for the month. At the end of the annual period, a true up will be calculated and 

the over-hnder- collected balance will be applied to the next year’s calculation. A 

percentage rate will be calculated for Residential customers based on both the ACC and 

RUCO assessment, whereas a separate percentage rate will be calculated for Non- 

Residential customers based on the ACC assessment only. This surcharge would go into 
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effect the month that the Decision for this case becomes effective. This is the same 

method already widely in use in Arizona. See Exhibit SM-1 for the calculation and 

customer impact. 

Q. 

4. 

Q. 

A. 

PLEASE EXPLAIN ADJUSTMENT SM-9 - REMOVAL OF ONE TIME/NON- 

RECURRING ITEMS. 

Adjustment SM-9 - Removal of One Time / Non-Recurring Items is aproforma 

adjustment that removes expenses in the test year that were incurred once during the test 

year and will not reoccur in the future. A review was conducted of the expense accounts 

to identify charges that would not likely occur in the future. This review resulted in a 

($76,419) adjustment. 

PLEASE EXPLAIN ADJUSTMENT SM-10- ANNUALIZE PURCHASED 

WATER EXPENSE. 

Adjustment SM-10 - Annualize Purchased Water Expense is apro forma adjustment to 

annualize the costs to purchased Central Arizona Project (“CAP”) water from the Central 

Arizona Water Conservation District and other charges incidental to this transaction such 

as storage of water for recharge purposes. This adjustment is comprised of several 

components. First, the CAP M&I Capital Charge is based on CCWC’s entire allocation 

of 8,909 acre feet (AF) at a rate of $16 per AF. Then, the Water Delivery Charge (for 

Municipal and Industrial subcontractors) is assessed on the water ordered (scheduled) for 

the year. For this adjustment, the actual water scheduled for 2013, 6,861 AF, at the 

delivery rate of $138 determines the delivery charges proposed in this proceeding. Note 

that these rates are based on the Provisional 2014 rates taken directly from the Central 

Arizona Project’s Final 2013 - 2018 Rate Schedule, approved June 7,2012. The 2014 

rates were selected because those are the rates that will be in effect by the time this case 

is finalized. Also, CCWC has reflected a credit for the storage of 5 12 AF at Maricopa 
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Water District (“MWD”) per the MWD contract rate of ($16). Please note that inclusion 

of this credit is premised on the acceptance of the purchased water costs taken as a whole 

since any deviation from this proposal would require an additional adjustment to this 

number. Please refer to the Direct Testimony of CCWC witness Mr. Jake Lenderking for 

further discussion of these CAP water components as well as a detailed discussion of 

CCWC’s CAP purchased water. 

Q. 
4. 

Q. 
4. 

Q. 

WHAT IS ADJUSTMENT SM-11 -ANNUALIZE POWER EXPENSE? 

Adjustment SM-11 is apro forma adjustment to annualize changes in purchased power 

expenses. CCWC purchases the majority of its energy needs from the Salt River Project 

(“SRP”). SRP had a general rate increase of an overall average 3.9% effective with the 

November 2012 billing cycle. The other power supplier is Arizona Public Service 

Company (“APS”). Although APS did not have a general rate increase during the test 

year, there was a reset of their Power Supply Factor on February 1,2013. These 

published changes in unit costs of power which were applied to test year electricity usage 

are incorporated in the calculation of the Company’s power expense pro forma 

adjustment of $36,787. 

WHAT IS ADJUSTMENT SM-12 - ANNUALIZE CHEMICAL EXPENSE? 

Adjustment SM-12 is apro forma adjustment to annualize the effect of changes in the 

cost of chemicals. This adjustment incorporates 201 3 price levels that have been 

negotiated contractually by the Company’s Supply Chain department. The pro forma 

adjustment of $6,569 is calculated by using the test year chemical volumes multiplied by 

the 201 3 contract rates. 

WHAT IS ADJUSTMENT SM-13 - AMORTIZE RATE CASE EXPENSE? 
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4. 

Q- 
A. 

Q. 
A. 

Q. 
4. 

Q. 
4. 

Adjustment SM-13 is apro  forma adjustment necessary to include the annual rate case 

expense amortization to be recovered in customers’ rates. This amortization is 

determined by taking the total estimated rate case expense and applying a three year 

amortization period. All prior case amortizations were removed from the test year 

amounts. This resulted in a pro forma adjustment of ($15,432). Please refer to the 

Direct Testimony of CCWC witness Mr. Thomas M. Broderick for details on how the 

total estimated rate case expense was derived. 

WHAT IS ADJUSTMENT SM-14 - ANNUALIZE POSTAGE INCREASE? 

Adjustment SM-14 is apro  forma adjustment to annualize changes in the US first-class 

postage rate. Effective January 27,2013, the United Stated Postal Service increased the 

rate on first-class letters from $0.45 to $.046 resulting in a 2.22% overall increase. This 

percentage increase was the basis for this adjustment resulting in an increase of $1,676. 

WHAT IS ADJUSTMENT SM-15 - MISCELLANEOUS EXPENSE CLEAN UP? 

Adjustment SM-15 is apro  forma adjustment that removes expenses that would typically 

be disallowed for ratemaking purposes, such as charitable and civic contributions and 

other miscellaneous expenses that are normally not recoverable from customers. 

WHAT IS ADJUSTMENT SM-16 - ANNUALIZE WATER TESTING EXPENSE? 

Adjustment SM-16 is apro  forma adjustment that annualizes water testing expense. The 

Water Quality Group determined all necessary tests required over a three year period and 

priced them out at the current known contract price. Total costs for the three year period 

were used to determine an annual cost resulting in a pro forma adjustment of ($12,757). 

WHAT IS ADJUSTMENT SM-17 - TANK MAINTENANCE EXPENSE? 

Adjustment SM-17 is apro  forma adjustment to reflect tank maintenance expense. The 

Company is proposing a tank maintenance program. The cost of this program will 
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amount to $202,184 annually. Details on this adjustment will be address in the Direct 

Testimony of CCWC’s witness Mr. Jeffrey W. Stuck. 

Q. 

4. 

2. 
4. 

Q* 
4. 

Q. 
4. 

WHAT IS ADJUSTMENT SM-18 - ANNUALIZE CORPORATE 

ALLOCATIONS? 

Adjustment SM-18 is apro forma adjustment to annualize the effect of the payroll rate 

increase associated with the labor portion of Corporate Allocations. The test year labor 

portion of Corporate Allocations was increased by 3.5% resulting in a pro forma 

adjustment of $10,324. 

WHAT IS ADJUSTMENT SM-21- ANNUALIZE PROPERTY TAX EXPENSE? 

Adjustment SM-21 is apro forma adjustment to adjust the property taxes to the level 

based upon the adjusted test year revenues and also to compute a property tax factor to 

include in the calculation of the gross revenue conversion factor that enables the 

calculation of the additional property taxes that will result from the revenue increase in 

this proceeding. 

WHAT IS ADJUSTMENT SM- 22 - FEDERAL AND STATE INCOME TAXES? 

Adjustment SM-22 is aproforma adjustment that adjusts test year income taxes to reflect 

the federal and state income tax effects of theproforma adjustments included on 

Schedule C-2. 

WHAT IS ADJUSTMENT SM- 23 -INTEREST SYNCHRONIZATION? 

Adjustment SM-23 is apro  forma adjustment to synchronize the interest deduction that is 

a function of rate base and weighted cost of debt and the interest deduction that is a 

component in the test year income tax calculation. For ratemaking purposes, a utility’s 

revenue requirement reflects the recovery of interest expense based on the weighted cost 

of debt in the capital structure. It is this interest expense that should be used for the 
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interest deduction when calculating the tax expense. An Interest Synchronization 

adjustment is necessary to match the rate base used in determining revenue requirements 

with the proportionate part of the total amount of debt and equity used to determine the 

cost of capital. The amount of interest expense that customers contribute through their 

payment of water rates should be the same as the amount of interest expense deducted 

from revenues in calculating tax expense. Synchronizing the interest deduction for 

ratemaking with the interest deduction for earnings purposes accomplishes this goal. 

v 
2. 
4. 

2. 
4. 

CCWC’S FINANCIAL STATEMENTS 

WHICH SCHEDULES ARE YOU SPONSORING? 

I will be sponsoring most of the E Schedules except for Schedule E-4 and Schedule E-9 

which are being sponsored by Mr. Broderick. I am also sponsoring Schedules F-1 , F-2 

and F-3; whereas Mr. Broderick will be sponsoring Schedule F-4. 

PLEASE DESCRIBE THE E SCHEDULES THAT YOU ARE SPONSORING. 

Schedule E- 1 titled “Comparative Balance Sheets” contains balance sheets for the Test 

Year Ended December 3 1,2012 and prior years ending December 3 1,201 1 and 

December 3 1,201 0. 

Schedule E-2 titled “Comparative Income Statements” displays the income statement for 

the unadjusted Test Year Ended December 3 1,20 12 and prior years ending December 3 1, 

201 1 and December 3 1,201 0. 

Schedule E-3 titled “Comparative Statement of Changes in Financial Position” 

summarizes the sources and applications of funds for the Test Year Ended December 3 1, 

2012, as well as for the prior two years. 
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Schedule E-5 titled “Detail of Plant in Service” displays plant balances by NARUC sub 

account at December 3 1,201 1 and December 3 I ,  20 12. The net change in plant from 

December 3 1,201 1, to December 3 1,2012, is presented in the column labeled Plant 

Additions, Reclassifications or Retirements. 

Schedule E-6 titled “Comparative Departmental Statements of Operating Income” 

summarizes the operating income statements on a functional basis for the Test year 

Ended December 3 1,201 2, as well as for the prior two years. 

Schedule E-7 titled “Operating Statistics” displays the operating statistics for sales 

quantities and customers for the test year as well as the prior two years. 

Schedule E-8 titled “Taxes Charged to Operations” provides details regarding taxes 

incurred for the test year as well as the prior two years. 

Q. 
4. 

PLEASE DESCRIBE THE F SCHEDULES YOU ARE SPONSORING. 

Schedule F- 1 titled “Projected Income Statements - Present and Proposed Rates” display 

the test year income and forecasts 2013 income using test year rates and proposed 

revenue from this case. 

Schedule F-2 titled “Projected Statement of Changes in Financial Position - Present and 

Proposed Rates” displays the sources and applications of funds for the test year and 

projected results using the same assumptions as Schedule F-1 . 

Schedule F-3 titled “Projected Construction Requirements” presents the actual 

construction expenditure through the test year of December 31,2012 as well as the 

projected construction expenditures for 2013,2014 and 2015 broken down into 

Investment Projects (IPS) and Recurring Projects (RPs). This schedule provides 

additional detail concerning the construction expenditures on Schedule A-4. 
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DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 



EXHIBIT SM-1 



Proposed Calculation for Annual Assessment % Rate 
Illustrative Example 

Exhibit SM-1 

Customer Impact: 
Monthly Impact 

Average Residential customer on 3/4" meter $37.85 0.00202 $ 0.08 
Average Commercial customer on 1" meter $27.50 0.00106 $ 0.03 

Total Water CharPe % Rate 

Calculation of ACC Assessment % Rates: 

ACC % Rate RUCO % Rate Total % Rate 

Residential Customers 0.00106 0.00096 0.00202 
Non Residential Customers 0.00106 -na- 0.00106 

rota1 Revenue - Period ending 6/30/12 $ 8,958,295 

Billing for the ACC Assessment Invoice dated 6/30/12 $ 9,800 

To be recovered in upcoming year $ 9,514 
Add: Under / (Over) Collection last  12 mos. $ (286) 

ACC Assessment % Rate (Applied to Res & Non-Res) I 0.00106[ 

Total Revenue - Period ending 6/30/12 - Residential Only $ 7,271,313 

Billing for RUCO Assessment Invoice dated 6/30/12 
Add: Under / (Over) Collection last 12 mos. 

$ 7,200 
$ (214) 

To be recovered in upcoming year $ 6,986 

RUCO Assessment % Rate (Applied to Res Onlv) I 0.00096l 

Calculation of Over/Under Collection 
Prior Year Assessment Collected in Current Period 

Allocation of 
Over/(Under) 

Collection 
Invoice dated: 6/30/2011 ACC Assessment $ 10,000 57.14% $ 286 

RUCO Assessment $ 7,500 42.86% 2 14 
$ 17,500 $ 500 

Assessment Collected 7/1/11 thru 6/30/12 $ 18,000 ( estimated for example) 

Over/(Under) Collection $ 500 
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3XECUTIVE SUMMARY 

Sheryl L. Hubbard testifies in support of Chaparral City Water’s (ICCWC” or “Company”) 

roposed Rate Base and sponsors several adjustments to CC WC’s Operating Income. 

SPONSORED ADJUSTMENTS 

vls. Hubbard sponsors the following adjustments in the case: 

Adiustments to Plant In Sewice: 

0 

0 

0 

0 

0 

Adjustment SLH-1 - Post Test Year Plant Additions 

Adjustment SLH-2 - 24-Month Deferral Balance 

Adjustment SLH-3 - Deferred CAP M&T Charges 

Adjustment SLH-4 - Removal of CIAC Not in Plant in Service 

Adjustment SLH-5 - Remove Acquisition Adjustment 

Adjustments to Operating; Income 

VIS. Hubbard sponsors the following adjustments to operating income: 

0 Adjustment SLH- 1 - Unbilled Revenue 

0 Adjustment SLH-2 - Normalized Over-collection of Temporary Surcharge 

0 Adjustment SLH-3 - Annualize Year End Customers 

0 Adjustment SLH-4 - Conservation Expense 

0 Adjustment SLH-5 - Declining Usage 

0 Adjustment SLH- 19 - Annualize Depreciation & Amortization of CIAC 

0 Adjustment SLH-20 - Depreciation on Post Test Year Plant Additions 

0 Adjustment SLH-24 - Remove Gain / Loss on Sale of Fixed Assets 

0 Adjustment SLH-25 - Reclassify Reconnection Revenue 

0 Adjustment SLH-26 - Correct Classification of Customer Adjustments. 
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Additional Subiect Matter 

Us.  Hubbard also supports the following for CCWC: 

Rate Design 

Revisions to service charges 

0 Compliance with requirement to file lead/lag study 
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[ 

2. 

9. 

2. 

9. 

2. 

4. 

2. 

9. 

INTRODUCTION AND QUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Sheryl L. Hubbard. My business address is 2355 W. Pinnacle Peak Road, 

Suite 300, Phoenix, Arizona 85027, and my business phone is (623) 445-2419. 

IN WHAT CAPACITY AND BY WHOM ARE YOU EMPLOYED? 

I am employed by EPCOR Water (USA) Inc. (“EWUS”), the owner of Chaparral City 

Water Company (“CCWC”), as the Manager, Rates and Regulation. 

PLEASE DESCRIBE YOUR PRIMARY RESPONSIBILITIES FOR THE 

COMPANY. 

My primary responsibilities for EWUS are to prepare, coordinate and manage rate 

applications and other regulatory filings consistent with the applicable regulatory 

agency’s filing requirements in Arizona and New Mexico. I also administer tariffs and 

support rate case-related public outreach. 

PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND 

EDUCATION. 

I have been employed by EWUS since the purchase of Arizona American Water 

Company in February 2012. I was employed by Arizona American Water Company 

commencing in March of 2007. 

I have more than 30 years of experience in public utility accounting and regulation; 20 

years of service with utility regulatory agencies in Michigan and Arizona with the 

remainder of time with water and gas utilities in Arizona. During my employment with 

the regulatory agencies in Michigan and Arizona, my responsibilities included managing 

and preparing revenue requirement calculations for water, steam and electric utilities. 
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My subsequent employment has been with Citizens Communications Company, Arizona 

Water Company, Arizona-American Water Company, and now EWUS. MY 

responsibilities have primarily been in the rates and regulatory areas of all of the utilities, 

but I have also been involved in the financial planning and analysis and reporting side of 

the business. 

I have a Masters of Business Administration from the University of Phoenix and a 

Bachelor of Arts degree with a major in Accounting from Michigan State University. I 

am a licensed, certified public accountant in the states of Arizona and Michigan. I am a 

member of the Arizona Society of Certified Public Accountants and the American 

Institute of Public Accountants. 

Q. 
4. 

[I 

Q. 
4. 

Q. 

4. 

[I1 

Q. 
4. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 

Yes, on many occasions. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

Please see the executive summary of my direct testimony. 

DOES YOUR TESTIMONY INCORPORATE RECOMMENDATIONS OF 

OTHER COMPANY WITNESSES? 

Yes, it does. I have incorporated recommendations sponsored by Mr. Ian Crooks, Mr. 

Jake Lenderking, and Mr. Thomas M. Broderick as pro forma adjustments to test year 

rate base and expenses when applicable. 

SPONSORED SCHEDULES 

PLEASE IDENTIFY THE SCHEDULES YOU ARE SPONSORING. 

I am sponsoring the following schedules for the Company: 
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lummary Information: 

0 

0 

Rate Base Information: 

0 

Effect of Proposed Rate Schedules: 

Schedule A-2 - Summary of Results of Operations 

Schedule A-3 - Summary of Capital Structure 

Schedule A-4 - Construction Expenditures and Gross Utility Plant in Service 

Schedule A-5 - Summary Statements of Cash Flows 

Schedule B-1 - Summary of Fair Value Rate Base 

Schedule B-2 - Original Cost Rate Base Pro Forma Adjustments 

Schedule B-3 - RCND Rate Base Pro Forma Adjustments 

Schedule B-4 - RCND Detail of Plant Accounts 

Schedule B-5 - Computation of Working Capital Allowance 

Schedule B-6 - Lead/Lag Study - Cash Working Capital Requirement 

0 Schedule H-1 - Summary of Revenues by Customer Classification - Present & 

Proposed Rates 

Schedule H-2 - Analysis of Revenues by Detailed Class 

Schedule H-3 - Changes in Representative Rate Schedules 

Schedule H-4 - Typical Bill Analysis 

Schedule H-5 - Bill Count 

Schedule H-6 - Proposed Tariffs 0 

WERE THESE SCHEDULES PREPARED BY YOU OR UNDER YOUR 

SUPERVISION? 

Yes, they were. 
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[V 

3. 

4. 

SUMMARY SCHEDULES (A SCHEDULES) 

PLEASE EXPLAIN THE SUMMARY INFORMATION, ALSO REFERRED TO 

AS THE A SCHEDULES, THAT YOU ARE SPONSORING IN THIS 

PROCEEDING. 

Schedule A-2 titled “Summary Results of Operations” is provided for CCWC. Schedule 

A-2 summarizes operating history for the years 2010, 201 1, and the test year 2012, as 

well as projected year 2013. The figures summarized for the test year are shown both 

unadjusted, as reflected in the Company’s accounting records, and adjusted for known 

and measureable pro forma changes detailed in Schedule C-2. The projected 2013 

figures are computed at present rate levels and at proposed rate levels. 

Schedule A-3 titled “Summary of Capital Structure” summarizes the debt and equity of 

CCWC for the years 2010, 201 1 and 2012 as well as projected year 2013. The test year 

2012 figures are presented unadjusted as well as adjusted for pro forma changes 

recommended in the Company’s application. 

Schedule A-4 titled “Construction Expenditures and Gross Utility Plant in Service” 

presents the historical construction expenditures for the years 2010, 201 1, and test year 

2012, as well as three years of projected construction expenditures (2013, 2014, and 

2015). This schedule also summarizes the annual net plant placed in service and the 

balances, both actual and projected, of gross utility plant in service for the same periods 

shown for construction expenditures. Mr. Ian C. Crooks provides direct testimony on 

certain post test year and projected construction activities for this proceeding. 

Schedule A-5 titled “Summary Statements of Cash Flows” is a statement of cash flows 

detailing the changes in the cash accounts for years 2010, 201 1, and test year 2012 as 

well as projected year 20 13 at present and proposed rate levels. 
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v 
3. 

\. 

2. 
\. 

RATE BASE INFORMATION (B SCHEDULES) 

PLEASE SUMMARIZE THE RATE BASE INFORMATION, ALSO REFERRED 

TO AS THE B SCHEDULES THAT YOU ARE SPONSORING. 

I am sponsoring all of the B Schedules for the Company in this proceeding. 

PLEASE EXPLAIN SCHEDULE B-1. 

Schedule B-1 titled “Summary of Fair Value Rate Base” sets forth the Summary of Fair 

Value Rate Base at the end of the test year for CCWC. Rate Base represents the investor- 

supplied plant facilities and other investments required to provide utility service to 

customers. The components typically recognized in the calculation of rate base are plant 

in service, accumulated depreciation and amortization, customer advances in aid of 

construction (“AIAC”), contributions in aid of construction (“CIAC”), customer deposits, 

deferred income tax liabilities / investment tax credits (if applicable), and working 

capital. Other items that may be considered in the calculation of rate base on a case-by- 

case basis include regulatory assets, regulatory liabilities, acquisition adjustments and 

construction work in progress. 

Net Plant, plant in service less the associated accumulated depreciation and amortization, 

is generally the largest component of rate base. The Net Plant for CCWC is shown on 

Line 8 of Schedule B-1. Rate base is computed by offsetting Net Plant by AIAC, Net 

CIAC, and Deferred Income Taxes. The accumulated balance of AIAC is shown on Line 

12 of Schedule B-1. Line 15 of Schedule B-1 shows the CIAC, net of applicable 

amortizations, for CCWC. Line 17 shows the amount of Customer Deposits at the end of 

the test year and Line 18 of the schedule shows the Accumulated Deferred Income Taxes 

as of the end of the test year. Chaparral City Water did not have any Investment Tax 

Credits during or at the end of the test year which is shown on Line 19. 
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In the Company’s last rate case decision, Decision No. 72258, issued April 7, 2011, a 

regulatory liability was authorized by the ACC pertaining to a settlement with the 

Fountain Hills Sanitary District (“FHSD”). The unamortized balance related to that 

regulatory liability at the end of the test year is shown on Line 20 of Schedule B-1. 

In Decision No. 71308, issued October 21, 2009, the ACC authorized the deferral of 

certain Central Arizona Project (“CAP”) costs. The unamortized balance related to that 

regulatory asset at the end of the test year is shown on Line 23 of Schedule B-1. In 

addition to the CAP deferral, Chaparral City Water is requesting a 24-Month Deferral of 

Post-In-Service AFUDC and Depreciation on investment between rate cases. The 

requested unamortized balance for the 24-month deferral is also included on Line 23 of 

Schedule B-1 . Company witness Thomas M. Broderick is testifying regarding the 24- 

month deferral request in this proceeding. 

The Working Capital Allowance that is shown on Line 24 of Schedule B-1 is supported 

by calculations on Schedule B-5 and will be discussed later in this testimony. For 

ratemaking purposes, a working capital allowance is developed to adjust rate base to 

reflect the additional investment required for on-going utility operations over and above 

that amount reflected in net plant. 

The Utility Plant Acquisition Adjustment paid by EWUS when Chaparral City Water 

Company was purchased from Golden States Water Company has not been included in 

the calculation of Rate Base for the purposes of this proceeding and is demonstrated by 

the $0 shown on Line 25 of Schedule B-1 . 

The Company accepts the use of its Original Cost Rate Base as the Fair Value Rate Base 

for purposes of this proceeding and did not conduct a study to determine rate base based 
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Reconstructed Cost New Depreciated (“RCND”). 

summary calculation reflected on Schedule B- 1. 

Accordingly, there is no RCND 

PLEASE EXPLAIN SCHEDULE B-2. 

Schedule B-2 titled “Original Cost Rate Base Pro Forma Adjustments” is a six-page 

exhibit that details the pro forma adjustments that CCWC has identified and proposed as 

necessary to adjust the historical year-end plant to include all investments required to 

provide satisfactory service to historical test year customers when the rates resulting from 

this application become effective. 

PLEASE EXPLAIN WHY THE SCHEDULES B-3 AND B-4 IN THIS FILING DO 

NOT INCLUDE ANY DATA. 

For purposes of this rate filing only, CCWC will agree to the use of its original cost rate 

base as a proxy for the “fair value” rate base in setting new rates. Accordingly, the 

Company has not developed a RCND rate base and therefore has not included any data 

on Schedules B-3 and B-4 that are intended for RCND rate base. 

PLEASE EXPLAIN SCHEDULE B-5. 

Schedule B-5 provides the Computation of Working Capital Allowance. Working capital 

is a measure of fknding requirements of daily operating expenditures and other non-plant 

investments that are necessary to sustain ongoing operations of the utility. This 

measurement is designed to identify the average ongoing funding requirements of 

investors for the test year. Working Capital consists of Cash Working Capital derived 

from a Lead/Lag study, as well as 13-month averages applicable to Required Bank 

Balances, Inventories, and Prepayments on the Balance Sheet. 13-month averages of the 

required bank balances, inventories, both plant materials and chemicals, if applicable, and 
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the prepayment balances from the balance sheet have been calculated and are reflected on 

Schedule B-5. 

2. 

4. 

Q. 

4. 

2- 

4. 

PLEASE DISCUSS THE MATERIALS AND SUPPLIES INVENTORY 

COMPONENT OF THE WORKING CAPITAL REQUIREMENT. 

Theoretically, materials and supplies are included as a component of working capital to 

provide a return on the investor’s capital required to maintain a supply of materials 

necessary to carry on day-to-day operation and maintenance activities. The measurement 

of the materials and supplies inventory for working capital purposes is computed using an 

average of thirteen monthly balances. Use of a 13-month average reduces distortion 

caused if the inventory balances are volatile or experience cyclical highs and lows. 

PLEASE DISCUSS THE PREPAYMENTS COMPONENT OF THE WORKING 

CAPITAL REQUIREMENT. 

Prepayments are included as a component of working capital to recognize an investment 

of funds made by a company. Prepayments represent payments of expenses made in 

advance of the period to which they apply. As with the Materials and Supplies inventory 

discussed above, a 13-month average balance is used to quantify the working capital 

allowance due to investments in prepayments to be added to the Company’s rate base. 

PLEASE DISCUSS THE REQUIRED BANK BALANCES COMPONENT OF 

THE CASH WORKING CAPITAL REQUIREMENT. 

Required bank balances on line 3 of Schedule B-5 represent the 13-month average 

balance for the test year that CCWC is required to maintain on deposit in a trust account 

in accordance with its long-term debt agreements. These required balances will be 

maintained by CCWC until the terms of the financing agreement are fully satisfied. 
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2- 

9. 

2. 
9. 

PLEASE DISCUSS THE CASH WORKING CAPITAL COMPONENT OF THE 

WORKING CAPITAL REQUIREMENT. 

Cash working capital should represent the average amount of capital provided by 

investors, over and above the investment in plant and other rate base items, to finance 

cost of service during the time lag before revenues are collected. In conjunction with the 

other components of rate base, the overall purpose of the cash working capital component 

is to measure the amount of investor supplied capital required to provide service. There 

are several acceptable methods for computing the cash working capital component, but 

the ACC Staff has adopted the use of the lead / lag methodology for determining cash 

working capital for large water utilities in this jurisdiction. The Company’s lead / lag 

cash working capital calculation will be discussed in conjunction with the discussion of 

Schedule B-6 below. 

PLEASE EXPLAIN SCHEDULE B-6. 

Schedule B-6 titled “Lead / Lag Study - Cash Working Capital Requirement’’ details the 

calculation of the investor provided working cash component of the working capital 

allowance. To compute the working cash component, it is necessary to measure the time 

lag between services rendered and the receipt of revenues for those services. This 

measurement, referred to as Revenue Lag / (Lead) Days, reflects a provision of working 

capital by investors and is shown in Column (C) of Schedule B-6. It is also necessary to 

measure the time lag between the incurrence of expenses and the payment of those 

expenses (Column (D) of Schedule B-6), which offsets the revenue lag. This is referred 

to as the Net Lag / (Lead) Days and is summarized by expense category in Column (E) of 

Schedule B-6. When the Revenue Lag / (Lead) Days exceeds the Expense Lag (Lead) 

Days, you have a net provision of working capital by investors. If the converse is true, 

you have a net provision of working capital by customers. The cash working capital 
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?I 

2. 

i. 

2. 

i. 

calculation in this case is based on the 2012 adjusted test year results mull plied by the 

leadhag factors derived from the exercise discussed above. This is true except for 

customer accounting, property tax, and income tax expenses, in which case, the level of 

expense at the proposed rate levels has been used. 

ADJUSTED RATE BASE 

PLEASE PROVIDE AN OVERVIEW OF YOUR ADJUSTMENTS TO RATE 

BASE. 

Schedule B-2 summarizes the Company’s original cost rate base pro forma adjustments. 

The Company is proposing the following adjustments to Rate Base: 

0 

0 

Adjustment SLH-1 - Post Test Year Plant Additions 

Adjustment SLH-2 - 24-Month Deferral Balance 

Adjustment SLH-3 - Deferred CAP M&I Charges 

Adjustment SLH-4 - Removal of CIAC Not in Plant in Service 

Adjustment SLH-5 - Remove Acquisition Adjustment 0 

PLEASE EXPLAIN YOUR ADJUSTMENT SLH-1- POST TEST YEAR PLANT 

ADDITIONS. 

Adjustment SLH-1 - Post Test Year Plant Additions adjusts Plant in Service for 

investments completed as of the end of the test year but not removed from the 

Construction Work in Progress (“CWIP”) account and recorded to Plant in Service as 

well as some projects slated to be completed during 2013. 

All of the CWIP projects included in CCWC’s proposed Rate Base consist entirely of 

revenue-neutral replacements of current facilities necessary to provide continued quality 
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service to existing customers. Investments in new meters and services that will provide 

service related to growth have not been included in the rate base adjustments. 

3. 

\. 

2. 
\. 

WERE THE CWIP PROJECTS THAT THE COMPANY SEEKS TO INCLUDE 

IN RATE BASE IN THIS PROCEEDING APPROVED DURING THE 

COMPANY’S CAPITAL BUDGETING PROCESS? 

Yes, they were. CCWC prepares a five-year capital investment plan that serves as an 

integral component of its overall strategic business plan. Each year the capital 

investment plan is reviewed to identify and prioritize necessary capital improvement 

projects to ensure quality water service, resolve operational challenges, comply with 

regulatory requirements, and to formalize and approve the annual budget. An assessment 

of capital improvements completed during the prior year is performed, and adjustments, 

if applicable, are made in accordance with the remaining years of the current five-year 

investment plan. 

PLEASE EXPLAIN THE BASIS OF CCWC’S CAPITAL INVESTMENT PLAN? 

The Company’s capital investment plan is developed from capital improvements 

identified in a Comprehensive Planning Study (“CPS”). A new CPS is underway and 

expected to be completed in id-2013 for Chaparral City Water Company. From these 

studies, capital improvement projects are identified that will address any areas of 

concern. To protect the security of our system and supply sources and because the 

studies include proprietary information, the Company does not publicly disclose the 

studies and treats them as confidential and proprietary documents. Subject to an 

appropriate protective order restricting public access to and use of the Study, however, 

CCWC will make the new CPS available to the Arizona Corporation Commission 

(“ACC” or “Commission”) Staff and other parties to this case as soon as available. 
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Q* 
4. 

Q. 

4. 

Q. 
4. 

2. 

PLEASE DISCUSS ADJUSTMENT SLH-2 - 24-MONTH DEFERRAL. 

Adjustment SLH-2 - 24-Month Deferral reflects the effects of the request sponsored by 

Company witness Thomas M. Broderick for deferral accounting for a portion of Post in 

Service AFUDC and depreciation expense on investment between rate cases. The 

addition to Rate Base reflects the unamortized balance of deferred Post in Service 

AFUDC and depreciation expense that Mr. Broderick has provided to me. I am 

sponsoring the calculation of the amortization of the balance using the composite 

depreciation rate calculated on Schedule C-2, Adjustment SLH-19 of 3.88% which is 

carried to the income statement pro forma adjustments. 

PLEASE EXPLAIN HOW THE COMPOSITE DEPRECIATION RATE OF 3.88% 

USED TO AMORTIZE THE DEFERRED POST IN SERVICE AFUDC AND 

DEPRECIATION WAS CALCULATED? 

The basis of the 3.88% composite depreciation rate is the annualized depreciation 

expense based on test year end plant in service divided by the test year end depreciable 

plant in service. Annualized depreciation expense for the test year is $2,484,451 and the 

test year end depreciable plant in service is $64,062,711 for a composite rate of 3.88% 

($2,484,451 + $64,062,711 = 3.88%). 

PLEASE DISCUSS ADJUSTMENT SLH-3 - DEFERRED CAP M&I CHARGES. 

Adjustment SLH-3 - Deferred CAP M&I Charges is an adjustment necessary to reflect 

the inclusion of the unamortized balance associated with purchasing a Central Arizona 

Project (“CAP”) allocation that commenced in January 2008 in Rate Base. 

HAS THE ACC PREVIOUSLY AUTHORIZED THE ACCOUNTING 

TREATMENT THAT HAS RESULTED IN THE DEFERRAL OF THESE CAP 

M&I CHARGES? 
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I. 

2. 

I. 

2. 

I. 

2. 

\. 

Yes. In Decision No. 71308, issued October 21, 2009, the ACC found that CCWC 

should defer a portion of its CAP M&I charges for evaluation of recoverability at a later 

time. 

DID THE ACC SET A TIME LIMIT FOR THE DEFERRAL OF THE PORTION 

OF CAP M&I CHARGES THAT ARE THE SUBJECT OF ADJUSTMENT SLH- 

3? 

Yes. In Decision No. 71308, the ACC set a limit of 48 months, however, the 

Staffs proposed accounting order language anticipated that CCWC would request an 

extension of the deferral in its next rate case at the time expected to be filed with a 201 1 

test year. Due to the sale of CCWC, the next rate case could not be filed until now with a 

2012 test year and the deferral has been continued through the present. 

WHAT PRECLUDED CCWC FROM FILING A RATE CASE WITH A 2011 

TEST YEAR? 

The current owners of CCWC, EWUS, could not file a meaningful rate case until they 

had operated the Company for a period of twelve months. The purchase of CCWC 

occurred in May 2011 and a calendar year test year was determined to be superior to a 

split year test period due to the transitional costs incurred in 201 1 to convert CCWC to 

operating and reporting systems consistent with EWUS' operating systems. 

FOR WHAT PERIOD OF DEFERRAL IS THE COMPANY SEEKING 

INCLUSION IN RATE BASE IN THIS PROCEEDING? 

The Company is requesting inclusion in Rate Base of the balance of CAP M&I Charges 

incurred through December 31,2012. In addition, CCWC is seeking to begin recovering 

the ongoing CAP M&I Charges that it was deferring in the past. The adjustment to 
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include the additional CAP M&I Charges is reflected on Schedule C-2 Adjustment SM- 

10 - Annualize Purchased Water Expense. 

Q. 

4. 

Q. 

4. 

PLEASE EXPLAIN ADJUSTMENT SLH-4 - REMOVAL OF CIAC NOT IN 

PLANT IN SERVICE. 

Adjustment SLH-4 - Removal of CIAC Not in Plant in Service is an adjustment that 

removes contributions corresponding to investment by developers in Construction Work 

in Progress (“CWIP”) at the end of the test year. This adjustment is necessary to avoid 

penalizing CCWC for funds provided by developers, which are not yet reflected in the 

Company’s Rate Base. 

To calculate the adjustment, projects under construction that have been funded by 

developers were identified and totaled. At the end of the 2012 test year, $175,810 of 

developer-provided funds had been invested in CWIP. If CWIP was included in Rate 

Base in this jurisdiction, this adjustment would not be necessary. The ACC does not 

typically include CWIP in Rate Base, so this adjustment should be recognized as fair and 

reasonable. 

PLEASE EXPLAIN ADJUSTMENT SLH-5 - REMOVE PLANT ACQUISITION 

ADJUSTMENT. 

Adjustment SLH-5 - Remove Plant Acquisition Adjustment eliminates the plant 

acquisition adjustment from the calculation of Rate Base. When the Company was 

acquired by EWUS, an acquisition adjustment was recorded in the accounting records. 

This adjustment merely removes the acquisition adjustment from inclusion in Rate Base. 
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VI1 

2. 

9. 

2. 
9. 

ADJUSTED OPERATING INCOME 

PLEASE IDENTIFY THE PRO FORMA ADJUSTMENTS TO ADJUSTED 

OPERATING INCOME THAT YOU ARE SPONSORING IN THIS 

PROCEEDING? 

The Company has identified known and measureable changes to the historical test year 

revenues and expenses for each of the categories listed below. 

Adjustment SLH- 1 - Unbilled Revenue 

Adjustment SLH-2 - Normalized Over-collection of Temporary Surcharge 

Adjustment SLH-3 - Annualize Year End Customers 

Adjustment SLH-4 - Conservation Expense 

Adjustment SLH-5 - Declining Usage 

Adjustment SLH- I9 - Annualize Depreciation & Amortization of CIAC 

Adjustment SLH-20 - Depreciation on Post Test Year Plant Additions 

0 Adjustment SLH-24 - Remove Gain / Loss on Sale of Fixed Assets 

PLEASE DISCUSS ADJUSTMENT SLH-1- UNBILLED REVENUE. 

Adjustment SLH-1 - Unbilled Revenue is a pro forma adjustment to remove from 

revenues the effect of the monthly accounting process that accrues for revenues earned 

but not yet billed and the subsequent monthly reversals of those accounting entries. This 

adjustment is necessary because of the January and December entries. In January of each 

year, the prior year's accrual for unbilled revenue recorded in December is reversed. In 

December of each year, the revenues earned but not yet billed are estimated and recorded 

as a year-end accounting adjustment. This pro forma adjustment removes the effects of 

these accounting adjustments. For CCWC, the adjustment to remove the effects of 

unbilled revenue accounting is a decrease in revenues of $62,128. 
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Q. 

4. 

Q. 

4. 

Q. 
4. 

3. 

PLEASE DISCUSS ADJUSTMENT SLH-2 - NORMALIZE OVER- 

COLLECTION OF TEMPORARY SURCHARGE. 

In Decision No. 72258 issued April 7, 2011, CCWC was authorized by the ACC to 

collect additional revenue via a temporary surcharge over a six-month period. A $3,025 

over-collection occurred and CCWC is proposing to share that with customers over a 

three-year period. The result is the removal of two-thirds of the $3,025 over-recovered 

from the 20 12 revenue. The adjustment is a reduction in revenue of $2,0 17. 

PLEASE EXPLAIN ADJUSTMENT SLH-3 - ANNUALIZE YEAR END 

CUSTOMERS. 

Adjustment SLH-3 - Annualize Year End Customers is a pro forma adjustment that 

adjusts revenues and expenses to recognize the additional residential and commercial 

customers served by CCWC at the end of the test year; 13,155 customers. During the test 

year, CCWC served an average of 13,103 residential and commercial customers, a 

difference of 52 customers. If the additional 52 residential and commercial customers 

being served at the end of the test year had taken service for the full year, revenues would 

have been $36,974 higher and expenses would have been $8,753 higher for the Company. 

The net effect of the increased revenues and increased expenses is an increase in 

operating income of $28,221. 

PLEASE EXPLAIN ADJUSTMENT SLH-4 - CONSERVATION EXPENSE. 

The supporting calculation to the amount reflected as Adjustment SLH-4 - Conservation 

Expense is being sponsored by Company witness Jake Lenderking. 

PLEASE EXPLAIN ADJUSTMENT SLH-5 - DECLINING USAGE 

ADJUSTMENT? 
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9. Adjustment SLH-5 - Declining Usage is a pro forma adjustment to compensate for the 

effect that declining residential usage per customer has on the revenue requirement of 

CCWC. Declining usage per customer causes CCWC to under earn its authorized 

revenue requirement due to the typical use of historical billing determinants in the design 

of rates later applied to future sales. In order for the Company to have an opportunity to 

achieve its authorized revenue a declining residential usage adjustment is necessary. The 

declining usage adjustment was quantified by first calculating a 12-month moving 

average of the residential usage per customer for the last 3 years. Next, annualized 

present rate residential revenues were computed to break out the proportion of revenue 

due to basic service (fixed) charges and commodity charges to quantify the proportion of 

residential revenue attributable to consumption charges. The declining residential usage 

percentage was multiplied by the length of time before the rates will become effective. 

The product was applied to the consumption revenue to come up with the residential 

revenue adjustment. Because there will be roughly eighteen months (i.e. 1.5 years) 

between the end of the test year and the time rates are likely to become effective in this 

case, the declining residential usage percentage is multiplied by 1.5 prior to being applied 

to the consumption revenue to compute the additional decline in residential usage 

experienced while litigating the rate case application. This is a modest adjustment in 

light of the likelihood that residential usage will continue declining for the foreseeable 

future. 

Additionally, the declining usage adjustment is used in the proposed revenue 

calculations. This adjustment to proposed revenue has the effect of adjusting the billing 

determinants used in designing new rates to compensate for the known declining 

residential usage. 
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Q. 

4. 

Q. 

4. 

Q. 

4. 

PLEASE EXPLAIN ADJUSTMENT SLH-19 - ANNUALIZE DEPRECIATION 

AND AMORTIZATION OF CIAC. 

Adjustment SLH-19 - Annualize Depreciation and Amortization of CIAC annualizes the 

depreciation and amortization expense to reflect year end plant balances and the CIAC 

year-end balance. The amortization of CIAC is accomplished by using the composite 

depreciation rate of 3.88 percent for CCWC calculated in this adjustment. Adjustment 

SLH-19 also incorporates the effects of requests in this rate application for amortizations 

of the 24-month deferral request, the deferred CAP charges, as well as the continued 

amortization of the Fountain Hills Sanitary District (“FHSD”) settlement consistent with 

the final determination in Decision No. 72258 (April 7,201 1). 

PLEASE DISCUSS ADJUSTMENT SLH-20 - DEPRECIATION EXPENSE ON 

POST TEST YEAR PLANT ADDITIONS. 

Adjustment SLH-20 - Depreciation on Post Test Year Plant Additions sets forth the 

calculation of the annual depreciation expense associated with the Company’s request to 

include some post-test year plant additions that will be completed during 2013 in the 

calculation of its Rate Base (post-test year plant additions are included on Rate Base 

Adjustment SLH- 1). 

PLEASE EXPLAIN ADJUSTMENT SLH-24 - REMOVE GAIN / LOSS ON SALE 

OF FIXED ASSETS. 

Adjustment SLH-24 - Remove Gain / Loss on Sale of Fixed Assets removes the gain 

realized in 2012 for the sale of two of CCWC’s trucks in its vehicle fleet. The removal of 

the gain is necessary to avoid inclusion of a revenue stream that is one-time and not 

recurring. CCWC does not sell vehicles every year and it is inappropriate to include this 

transaction as an on-going cost of service item. 
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2. 

9. 

2. 

9. 

VI11 

2. 

9. 

PLEASE EXPLAIN ADJUSTMENT SLH-25 - RECLASSIFY RECONNECTION 

REVENUE. 

Adjustment SLH-25 - Reclassify Reconnection Revenue is an adjustment that is 

necessary to accurately reflect Water Revenue and Other Revenue. Some reconnection 

revenues were inadvertently recorded as water sales revenue. This adjustment 

reclassifies the revenue to Other Revenue which corrects that error. 

PLEASE EXPLAIN ADJUSTMENT SLH-26 - CORRECT CLASSIFICATION OF 

CUSTOMER ADJUSTMENTS. 

Adjustment SLH-26 - Correct Classification of Customer Adjustments is an adjustment 

that is necessary to correct an account coding error in the billing system. When the 

account coding was set up for credit adjustments to customer accounts, the general ledger 

mapping in the billing system was set to record the adjustment to account 5903 - 

Adjustments / Write-offs which is an account in Customer Accounting expense whereas 

the adjustment should have been mapped to the applicable customer class revenue 

account (Residential, Commercial, etc.). This adjustment reclassifies the $10,908 of 

customer adjustments from Account 5903 to Water Sales Revenue. 

EFFECT OF PROPOSED RATE SCHEDULES (H SCHEDULES) 

WOULD YOU NOW DIRECT YOUR ATTENTION TO SCHEDULE H-1 AND 

EXPLAIN THAT SCHEDULE. 

Schedule H-1 - Summary of Revenues by Customer Classification - Present and 

Proposed shows the revenue billed under present rates and the amount that would be 

generated by the proposed increase in metered water rates. 
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WOULD YOU NOW DIRECT YOUR ATTENTION TO SCHEDULE H-2 - 

ANALYSIS OF REVENUES BY DETAILED CLASS AND SUMMARIZE THAT 

SCHEDULE? 

Schedule H-2 - Analysis of Revenues by Detailed Class is an analysis of revenue at 

present and proposed rates by rate schedule. It also presents the proposed revenue 

increase in dollar amount and percentage. The average number of customers determined 

from the bill count is also shown by rate schedule and in total. The rate schedules are 

summarized by customer class on this schedule as well. 

PLEASE TURN TO SCHEDULE H-3 - CHANGES IN REPRESENTATIVE 

RATE SCHEDULES AND DESCRIBE THAT SCHEDULE. 

Schedule H-3 - Changes in Representative Rate Schedules is a 2-page schedule that 

presents a comparison of present and proposed rates highlighting the proposed changes to 

the usage charge and the commodity charge on page 1. It shows the existing usage 

charges by rate schedule, and the present and proposed volume charge. 

Page 2 of the schedule delineates the existing Service Charges and summarizes the 

proposed changes to those service charges. The proposed changes to these Service 

Charges are discussed below in the section labeled Service Charges. 

PLEASE EXPLAIN SCHEDULE H-4 - TYPICAL BILL ANALYSIS. 

Schedule H-4 - Typical Bill Analysis presents the typical bill analysis for each of the rate 

schedules that Chaparral City Water is authorized to charge its customers. The 

calculations contained on these schedules compare present rates, proposed rates and the 

mathematical calculation of the percentage increase at various consumption levels for 

varying quantities depending on the rate schedule and the usage patterns of customers on 

that schedule. 
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Using the 3/4 -inch residential meter as an example, the average consumption in gallons 

per bill is shown on line 57. In Chaparral City Water's service territory, a 3/4-inch 

residential meter had an average consumption of 7,870 gallons. This is down from 8,450 

gallons (6.86%) in the last CCWC rate case. Under the present rates, the customer using 

that amount of water would be billed $37.85 and under the Company's proposed rates the 

customer using the same amount of water would be billed $51.43, an increase of 35.9 

percent. The same illustration would be applicable to the other rate schedules. It is a 

mathematicaI computation of present and proposed rates for each rate schedule at various 

levels of consumption. 

PLEASE DISCUSS SCHEDULE H-5 - BILL COUNT? 

Schedule H-5 - Bill Count is a set of billing determinants for each rate schedule. The bill 

count summarizes by consumption block the number of bills issued during the year that 

contained usage at that level of consumption. 

WOULD YOU NOW TURN TO SCHEDULE H-6 AND EXPLAIN THAT 

SCHEDULE? 

This schedule is representative of our existing tariffs and has been revised to reflect the 

change in the usage charges and commodity charges that CCWC is proposing in this case 

and is discussed in greater detail in the section on Rate Design below. The changes to the 

Service Charges and Service Line and Meter Installation Charges that CCWC is 

requesting are reflected in Schedule H-6 and are also discussed in the section on Service 

Charges in the Rate Design section below. Also included with this schedule are CCWC's 

proposed Rules and Regulations. 
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[X 

Q. 

4. 

Q. 

4. 

Q. 

4. 

RATE DESIGN 

IS THE COMPANY PROPOSING ANY CHANGES IN RATE DESIGN FROM 

THE RATE DESIGN AUTHORIZED BY THE COMMISSION IN THE LAST 

RATE CASE? 

Not as it relates to monthly usage charges and commodity charges. In the Company’s 

current rate design, the residential 3/4-inch rates consist of a monthly usage charge and 

include a 3-block inclining rate structure for the commodity charges recognizing a low- 

use block for water consumption in the zero to 3,000 gallon range. CCWC is not 

proposing to modify this structure and has increased the monthly usage and the 

commodity rates by the overall percentage of the rate increase requested. 

WHAT RATE DESIGN CHANGES IS CCWC PROPOSING TO IMPLEMENT 

AS A RESULT OF THIS RATE APPLICATION? 

There are several rate design changes that CCWC has requested in this rate application. 

The changes are 1) Implement a Distribution System Improvement Benefits (“SIB”) 

Mechanism, 2) Implement a Sustainable Water Surcharge (“SWS”), and 3) Commence 

billing customers for the ACC / RUCO (Residential Utility Consumer Office) 

assessments as a separate line on bills. 

ARE YOU SPONSORING ALL OF THE PROPOSED RATE DESIGN CHANGES 

DISCUSSED ABOVE? 

No. The request to implement a SIB is the subject of the Direct Testimony of Mr. 

Thomas M. Broderick, the request to implement a SWS is the subject of the Direct 

Testimony of Mr. Jake Lenderking, and the request to treat the ACC/RUCO assessments 

as a separate line item on customer bills is the subject of the Direct Testimony of Ms. 

Sandra L. Murrey. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Clhaparral City Water Company 
Iirect Testimony of Sheryl L. Hubbard 
locket No. W-02113A-l% 
?age 23 of 25 

A. SERVICE CHARGES 

Q. 

4. 

Q. 

A. 

IS CCWC PROPOSING ANY CHANGES TO SERVICE CHARGES IN THIS 

CASE? 

Yes. The current Service Charges have been in effect since at least September 2005. A 

review of all of the service charges was conducted to ascertain if the current charges are 

set at the appropriate level. Service Charges are not intended to be a revenue enhancer, 

but rather a charge for the cost causer so other customers are not subsidizing behaviors of 

some customers. 

WHICH OF THE SERVICE CHARGES IS CCWC PROPOSING TO UPDATE IN 

THIS PROCEEDING? 

A summary of the present fees and the proposed fees are shown below in Table 1. 

Table 1. Service Charges - Present and Proposed 
Service Charges Present Proposed 
Establishment of Service 

Regular Hours s 25.00 $ 60.00 
After Hours 5 35.00 s 90.00 

Re-establishment of Service per A.A.C. R14-2-403.D 
(same customer, same location within 12 months) 

* 

Reconnection of Service (delinquent) s 
Reconnection of Service (delinquent 1 after-hours) s 
Water Meter Jest (If Correct) s 

Meter Re-Read (If Correct) s 
NSF Check Charge s 

Water Meter Relocation at Customer Request (per A.A.C. R14-2-405.6) 

Late Fee Charge (per month) 
Deferred Payment Finance Charge (per month) 
Service Call -After Hours(per A.A.C. R14-2-403D) 

Deposit Requirements Residential 

refer to 
above 

35.00 s 60.00 
50.00 $ 90.00 
35.00 S 30.00 

cost * * *  cost * * *  
25.00 S 10.00 
25.00 S 25.00 
1.50?? 1.50% 
1.50% 1.50% 

, charges refer t o  charges 
above 

**  * *  
Deposit Requirements Non-Residential 
Deposit Interest (per A.A.C. Rule 14-2-403.B) 

**  t* 

6% per annum 6% perannum 

* 
** 
***  

Monthly minimum charge multiplied by the number o f  months disconnected from the water system. 
Residential - two  times the average bill. Non-residential- two and one-half times the estimated maximum bill. 
PerCompanyTariff Sheet No. 8. 

The Company is proposing to increase the Establishment Charges both during regular 

hours and after hours to be consistent with the costs incurred by CCWC to perform these 
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services. An increase in the Reconnection Fee when the customer is disconnected for 

nonpayment of the bill is also proposed, again both for services performed during normal 

business hours and after hours. CCWC is proposing to decrease the charge for a water 

meter test if it is correct from $35.00 to $30.00 and decrease the charge for a meter re- 

read if it is correct from $25.00 to $10.00. 

2. 

9. 

IS THE COMPANY REQUESTING ANY CHANGES TO THE EXISTING 

SERVICE LINE AND METER INSTALLATION CHARGES? 

Yes. The current tariffs for meter and service line installation charges provides a fixed 

fee for service line and meter installations 2-inches and larger in size. CCWC requests to 

revise this portion of the tariff to enable the Company to charge the actual cost for service 

line and meter installations 2-inches and larger as summarized in the table below. All 

other service line and meter installation fees would remain the same as they are in the 

current tariffs. 

Table 2. Service Line and Meter Installation Charges - Present and Proposed 

iervice Line and Meter Installation Charges 
tefundable perA.A. C. Rule 14-2-405.0: 
if8 x 3/4-inch Meter 
1/4-inch Meter 
L-inch Meter 
L 1/2-mch Meter 
!-inch Turbine Meter 
!-inch Compound Meter 
I-inch Turbine Meter 
I-inch Compound Meter 
I-inchTurbine Meter 
I-inch Compound Meter 
i-inch Turbine Meter 
i-inch Compound Meter 
I-inch o r  Larger 

.ire Sprinkler: 
!II Meter andvalve 
I" Meter and Valve 
i" Meter and Valve 
I" Meter and Valve 

dain Extensions (per R14-2-406) 

Present Rates-. ..~...~~ ....................... 

Sewice Line 
Charge 

385.00 $ 
385.00 $ 
435.00 $ 
470.00 S 
630.00 $ 
630.00 S 
805.00 $ 
845.00 $ 

1,170.00 $ 
1,230.00 S 
1,730.00 $ 
1,770.00 S 

At Cost 

Meter 
Installation 

Charge 

135.00 S 
215.00 $ 
255.00 S 
465.00 $ 
965.00 $ 

1,690.00 $ 
1,470.00 $ 
2,265.00 S 
2,350.00 $ 
3,245.00 $ 
4,545.00 $ 
6,280.00 $ 

At Cost 

Total 
Charge 

520.00 
600.00 
690 00 
935.00 

1,595.00 
2,320.00 
2,275.00 
3,110.00 
3,520.00 
4,475.00 
6,275.00 
8.050.00 

At Cost 

cost  
cos t  
cost  
cost  

..........................proposed Rates .................... 

Meter 
Service Line Installation Total 

Charge Charge Charge 

s 385.00 $ 
s 385.00 $ 
$ 435.00 $ 
$ 470.00 S 

At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 

135.00 $ 
215.00 $ 
255.00 $ 
465.00 $ 

At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 

520.00 
600.00 
690.00 
935.00 

At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 
At Cost 

Cost 
cost  
cost  
cost  
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YI 

3- 

9. 

3- 
9. 

COMPLIANCE MATTERS 

A. LEAD / LAG STUDY 

IN THE LAST CHAPARRAL CITY WATER COMPANY RATE CASE, THE 

COMMISSION ORDERED THE COMPANY TO PREPARE A LEAD / LAG 

STUDY TO JUSTIFY ANY REQUEST FOR A WORKING CAPITAL 

ALLOWANCE. HAS THE COMPANY INCLUDED A LEAD / LAG STUDY IN 

ITS FILING? 

Yes. The Company has conducted a lead / lag study. The results of the lead / lag study is 

included as Schedule B-6 as required in the ACC’s standard filing requirements and is 

discussed in greater detail above in this direct testimony. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 



Bourassa 
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CXECUTIVE SUMMARY 

rhomas J. Bourassa testifies as follows: 

vlr. Bourassa reports on the results of his cost of service study for CCWC. The cost of service 
itudy provides a starting point for determining how proposed revenues should be allocated to the 
esidential, commercial, irrigation, and hydrant customer classes based on their respective costs 
If service. These results provide meaningful information in the determination of cost of service 
)ased rates for the customers of CCWC. 

dr. Bourassa’s testimony explains the monthly minimum and commodity rate for a customer on 
L % inch meter when the allocations for expenses and plant for the functions of demand, 
:ustomer, meters and services are included. He then compares those rates to the Company’s 
:urrent and proposed rates. The Company’s proposed monthly minimum is about 37 percent of 
he actual cost for the monthly minimum. The proposed first tier, second tier and third tier 
:ommodity rates continue to be much greater than the cost to produce the water. As Mr. 
3ourassa explains, the proposed rate designs add substantial risk. Inverted multi-tiered rates 
lesigns as proposed in this case encourage conservation. If conservation is actually achieved, 
isage will decline and it will cause a substantial shortfall in the revenues the Company collects, 
vhich means it will be impossible, all else constant, to actually achieve the requested return. 
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r 

Q. 

4. 

Q. 
4. 

Q. 

A. 

Q. 
4. 

INTRODUCTION AND QUALIFICATIONS 

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE 

NUMBER. 

My name is Thomas J. Bourassa. My business address is 139 W. Wood Drive, Phoenix, 

Arizona 85029. 

WHAT IS YOUR PROFESSION AND BACKGROUND? 

I am a Certified Public Accountant and am self-employed, providing consulting services 

to utility companies as well as general accounting services. I have a B.S. in Chemistry 

and Accounting from Northern Arizona University (1 980) and an M.B.A. with an 

emphasis in Finance from the University of Phoenix (1 99 1). 

COULD YOU BRIEFLY SUMMARIZE YOUR PRIOR WORK AND 

REGULATORY EXPERIENCE? 

Yes. Prior to becoming a private consultant, I was employed by High-Tech Institute, 

Inc., and served as controller and chief financial officer. Prior to working for High-Tech 

Institute, I worked as a division controller for the Apollo Group, Inc. Before joining the 

Apollo Group, I was employed at Kozoman & Kermode, CPAs. In that position, I 

prepared compilations and other write-up work for water and wastewater utilities, as well 

as tax returns. 

In my private practice, I have prepared and/or assisted in the preparation of 

several water and wastewater utility rate applications before the Arizona Corporation 

Commission (“Commission”). 

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS PROCEEDING? 

I am testifying in this proceeding on behalf of the Chaparral City Water Company 

(“CCWC” or the “Company”). CCWC is seeking increases in its rates and charges for 

water utility service in its certificated service area. 
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[I 

3. 
4. 

:I1 

2. 
I. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE? 

The purpose of my testimony is to report on the results of my cost of service study for 

CCWC. 

proposed revenues should be allocated to the residential, commercial, irrigation, and 

hydrant customer classes based on their respective costs of service. These results provide 

meaningful information in the determination of cost of service based rates for the 

customers of CCWC. 

The cost of service study provides a starting point for determining how 

COST OF SERVICE STUDY 

A Background 

WHAT IS A COST OF SERVICE STUDY? 

A cost of service study is an analysis of the adequacy of water revenues and revenue 

requirements to be met by the various classes of customers under both existing and 

proposed rates. The study begins with an allocation of utility plant and expenses into cost 

and asset functions which are then allocated to customer classifications. The study 

attempts to trace the costs associated with meeting the customers' service requirements. 

Ideally, the revenues received from each customer class should equal the cost of 

providing service to that customer class. The cost to provide service includes the 

operating and maintenance expenses and the capital costs. Operating and maintenance 

expenses include the costs of operating the system and the costs of maintaining system 

facilities and equipment. Capital costs include investment-related cash requirements such 

as debt service, contributions to debt service reserves, and capital requirements not 

financed by debt. Capital costs also include depreciation expense and either a return on 
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rate base (for-profit utilities) or an operating margin (non-profit utilities) as well as 

incomes taxes and other taxes, if applicable. 

2. 
1. 

WHAT IS THE PURPOSE OF A COST OF SERVICE STUDY? 

Typically, the purpose of preparing a cost of service study is to offer guidance in setting 

rates to be charged for utility service. The basic premise in establishing rates for the 

various classes of customers that are both adequate and equitable is that rates should 

reflect the cost of providing utility service. Generally, regulators should set rates based 

on the cost of service. This assures that the cost of providing service is allocated 

equitably among customers and customer classes. Cost-based rates also send an 

appropriate price signal to customers because the amount paid for service approximates 

the cost to provide the service. In other words, subsidies between customers are 

minimized. 

There are many factors at play when rates are set which may result in rates which 

are not adequate and/or equitable between the various classes of customers. Non- 

economic factors may be at play when rates are set. For example, the regulatory body 

may favor subsidizing one class of customers by shifting costs to other classes of 

customers, or shifting revenues within one class of customers to subsidize members 

within that class. Lifeline or discounted rates, which are sometimes used to assist low- 

income customers in areas with high utility costs, are prime examples of subsidization of 

a class of customers by other customers. If possible, lifeline rates should not apply to a 

whole customer class. If lifeline rates are needed, they should be offered only to 

customers meeting some income test. 

Another example is rate designs intended to encourage conservation. 

Conservation-based rates deviate from cost-of-service principles because larger water 
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users pay more than their cost of service. Inverted-tier rates shift revenue recovery into 

the upper rate blocks in order to send a price signal to customers, regardless of the cost to 

serve those customers. This may be a desirable social policy, but these rates may also be 

regarded as unfair and discriminatory by larger water users on economic grounds. 

Thus, public policy may have a significant impact on rate design. The 

Commission should consider the impact that these sorts of alternative rate designs have 

on other customers, and the degree that such approaches deviate from cost-based rates, 

which may result in inequities and, in extreme cases, cause customers to develop 

alternatives to service from the utility provider. In the end, the goal in setting new rates 

is for the Company to recover its revenue requirement. 

Q. 
4. 

HOW IS YOUR COST OF SERVICE STUDY ORGANIZED? 

The standard filing requirements call for Schedules G-1 through G-7 and these schedules 

are included with my testimony. I have also included Schedules G-8 and G-9. Schedule 

G-8 shows cost based rate designs based on CCWC’s cost of service. Schedule G-9 

shows the break-even point of the % inch residential customers (the largest customer 

class) under the Company proposed rates. I will further explain these two schedules later 

in my testimony. 

G Schedules with higher numbers (ie., 5,6 and 7) contain the allocation factors 

and actual allocations to functions. These functions are then carried forward to the 

summary G schedules 1,2, 3 and 4, which allocate expenses and plant (by function) to 

classes of customers (residential, commercial, irrigation, and hydrant). 

I will start my analysis using Schedule G-7 and end with Schedules G-2 and G-1 . 

I will then describe Schedules G-8 and G-9. 
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3. 
4. 

BEFORE YOU PROCEED, WHAT IS A “FUNCTION”? 

Functions refer to the plant and the expenses needed to get the water (the commodity) 

from the source (well or surface water) to the customer. The functions are commodity, 

demand, customer, services, and meters. 

Commodity refers to the actual volume of water delivered. The commodity 

function is used to derive the commodity rate or the rate charged per unit of 

measurement, i. e., 1,000 gallons of water. Demand refers to how the water system is 

sized to deliver the water, which is normally determined by total customers and fire flow 

requirements. Hence, the system is built to be able to deliver water (the commodity) to 

customers, as well as the demand placed on the water system when water is used to 

contain or fight a fire. 

Customer, service, and meter functions are also used to develop the monthly 

minimum charged to each class of customer. The full cost of the demand function should 

also be included in the monthly minimum charge. However, the practice of Staff has 

been to allocate a portion of the demand function to both the commodity rate and the 

monthly minimum charge, and this has generally been adopted by the Commission in my 

experience. 

Demand, customer, service and meter functions refer to the delivery of the water 

from the Company’s wells, surface sources or reservoirs through the transmission and 

distribution mains to the individual customer’s premises. The costs associated with 

demand, customer, service and meter functions are incurred whether the customer uses 

1,000 gallons or 1,000,000 gallons of water each month. 

Fire protection assets (e.g., hydrants) and expenses associated with fire protection, 

including depreciation, should be allocated to the customer function because fire 
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protection generally benefits all customers on the system. This has been the 

Commission's policy with regard to fire protection costs. 

WHAT TYPE OF COST OF SERVICE STUDY DID YOU PREPARE TO 

SUPPORT THE PROPOSED RATES? 

I used the Commodity - Demand Method for the cost of service study. This method 

normally separates expenses and assets into three primary functions or components: 

commodity; demand; customer (with further breakdown of customer costs and plant into 

meters and services). 

Commodity costs are costs that tend to vary (change) with the production or 

output of water. These costs would consist primarily of power costs, chemicals, water 

treatment, purchased water, and other variable expenses. Please note that I included a 

portion of the demand function into the commodity function to adhere to Commission 

Staffs past practices. 

Demand costs are capital and maintenance costs of facilities related to meeting the 

peak demand or peak usage requirements. The plant assets which cause the bulk of the 

demand cost are transmission and distribution mains. 

Customer costs are those costs related to serving and/or having customers, 

without regard to the amount of water used. These costs would include meter reading, 

billing, customer accounting and collection, and the capital costs and maintenance costs 

related to the meters, services, and customer equipment such as meters, service lines, 

computers, office furniture, transportation equipment, etc. 
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2. 

9. 

Q. 

4. 

2. 

9. 

AFTER COSTS ARE ALLOCATED TO FUNCTIONS, HOW ARE EXPENSES 

AND ASSETS THEN ALLOCATED TO THE INDIVIDUAL CLASSES OF 

CUSTOMERS? 

After the expenses and assets are allocated to the commodity, demand, customer, service, 

and meter functions, the values for the functions are then allocated to various customer 

classes. Customer classes are based on meter sizes on the system. 

DOES A COST OF SERVICE STUDY PROVIDE DATA TO DETERMINE HOW 

THE TIERED RATE DESIGN SHOULD BE SET? 

No. The cost of service study will provide the cost of the commodity, but it will not 

provide data on where rate tiers should be set. The tier rates can be based on studying the 

usage by the customers. 

B 

WOULD YOU PLEASE DESCRIBE AND EXPLAIN THE SCHEDULES THAT 

COMPRISE YOUR COST OF SERVICE STUDY, AND WOULD YOU 

DESCRIBE HOW THE VARIOUS FUNCTIONS WERE DEVELOPED? 

The allocations for the development of the class allocation factors are shown on Schedule 

G-7, pages 1 through 3. 

Explanation of Cost of Service Study Schedules 

The commodity allocation is based on the number of gallons of water used by 

customers on various sizes of meters, plus the gallons from the revenue annualization to 

year-end number of customers, divided by the total gallons of water sold (including 

gallons from the revenue annualization) during the Test Year. Thus, if 80,000,000 

gallons of water were sold through the 5/8 inch meters, out of a total of 100,000,000 
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gallons of water sold by the water utility, this meter size would be allocated 80 percent of 

the commodity cost. 

The demand allocation factor consists of the number of meters for each size of 

meter on the system, multiplied by the equivalent weight of each size of meter. The 

equivalent weight is determined by the flow capacity of each meter. A 5 / 8  inch meter 

can flow 20 gallons per minute, while a 6 inch meter can flow 1,000 gallons per minute. 

Thus, one 6 inch meter is equivalent to approximately fifty 5/8 inch meters. The larger 

meters are restated into equivalent 5/8 inch meters to derive a monthly meter charge for 

the 5/8 inch meter. Then based on flow capacity, monthly minimums are developed for 

larger meters. After determining the equivalent 5/8 inch meters for all meter sizes and 

classes, they are then grouped by customer class (residential, commercial, irrigation, and 

hydrant) and used for the demand allocation factors used in the study. 

The customer allocation factor is the number of customers on each size meter. 

The allocation is based on total meters, not equivalent meters. It costs no more to read a 

6 inch meter than a 5 / 8  inch meter, and it costs the same to issue a bill. The customer 

numbers are grouped by customer class (residential, commercial, irrigation, and hydrant) 

and used as the customer allocation factors in the study. 

I computed the meter allocation factor by multiplying the number of meters times 

the cost of installing a meter.' The dollar weighted value of meters is then divided by the 

total computed meter cost to derive the meter allocation factor to each class of customer. 

The dollar weighted meter values are grouped by customer class (residential, commercial, 

irrigation, and hydrant) and used as the meters allocation factors in the study 

Costs were used from the Commission Staff Engineering memorandum originated by Marlin Scott, Jr., dated 1 

February 2 1,2008. 
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The service line allocations were computed in the same manner as the meters. 

That is, I used the values listed on the Staff Memorandum2 to derive a total value of the 

service lines. The allocation to each service line size was the result of dividing the dollar 

value of the service lines for each customer class by the total dollar value of the service 

lines. The dollar weighted service line values are grouped by customer class (residential, 

commercial, irrigation, and hydrant) and used as the services allocation factors used in 

the study. 

Schedule G-7, page 2.1 lists the allocation factors for plant and equipment. 

Allocation factors for these expenses were determined by examining the causal 

relationships of each expense to the various functions. 

Schedule G-7, page 2.2 lists the allocation factors for repairs and maintenance 

expense, contractual services, purchased power, purchased water, transportation, 

chemicals, water testing, and salaries and wages. Allocation factors for these expenses 

were determined by examining the causal relationships of each expense to the various 

functions, which may include an examination of the recorded amounts during the test 

year and the use of professional judgment. 

The depreciation expense allocations shown on Schedule G-6, page 3, apply the 

allocation factors shown on Schedule G-7 page 2.1, times the depreciation expense for 

each plant asset. For the demand function for Wells, Mains, Water Treatment 

Equipment, and Pumping Equipment, I assumed an allocation factor of 90 percent. Ten 

percent of plant values and related depreciation expense for Wells, Mains, Water 

Treatment Equipment, and Pumping Equipment was allocated to the commodity function. 

The depreciation expense was computed using the Company's depreciation rates. 

Id. 
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The operation and maintenance expense allocation to functions (commodity, 

demand, customer, service, and meter) are shown on Schedule G-6, page 1 (adjusted test 

year at present rates) and Schedule G-6, page 2 (adjusted test year at proposed rates). 

On Schedule G-5, page 2, I allocated net plant and other rate base items to each 

customer class using the allocation factors set forth in Schedule G-7, page 2.1. I 

deducted AIAC and CIAC from the plant balances normally financed with AIAC and 

CIAC, which would be primarily transmission and distribution mains. I allocated the 

AIAC and CIAC to both the demand and commodity functions to be consistent with my 

allocation of the transmission and distribution mains. 

Then I computed rate bases for each function (commodity, demand, customer, 

services and meters). The rate bases by function are shown on Schedule G-5, page 1. 

Schedule G-4 allocates the commodity, demand, customer, services and meters 

expenses to customer classes using the allocation factors developed on Schedule G-7, 

page 3. Schedule G-4, page 1 shows the allocated costs at present rates. Schedule G-4, 

page 2 shows the allocated costs at proposed rates. 

Schedule G-3 allocates the rate bases for commodity, demand, customer, service, 

and meter to customer classes. 

Schedules G-1 and G-2 derive the return on rate base by customer classes at 

present and proposed rates, respectively. The returns on rate base are computed by 

dividing the operating income for the customer class by the rate base for that customer 

class. 

Property taxes are allocated based on revenue on Schedules G-1 and G-2. 

Revenue is the main factor in the method used by the Arizona Department of Revenue to 

determine the full cash value of the utility. 
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Income Taxes are allocated based on taxable income of each customer class on 

Schedules G-1 and G-2. 

2. 

9. 

2. 
9. 

DID YOU PREPARE SCHEDULES SHOWING RATE DESIGNS BASED ON 

THE COST OF SERVICE STUDY? 

Yes. Cost based monthly minimums and commodity rates are shown on Schedule G-8. 

C Indicated Monthly Minimums and Single Tier Commoditv Rates 

WOULD YOU PLEASE DISCUSS SCHEDULE G-8? 

There are 4 sets of G-8 schedules: pages 1A through 4A show rate design computations 

for all customer classes combined; pages 1 B through 4B show rate design computations 

for the residential class; pages 1 C through 4C show rate design computations for the 

commercial class; pages 1 D through 4D show rate design computations for the irrigation 

class; and, pages 1E through 4E show rate design computations for the hydrant class. 

Page 1 of each set shows the derivation of the Customer Charge portion of the 

monthly minimums. Page 2 of each set shows the derivation of the Demand Charge 

portion of the monthly minimums. Page 3 of each set shows the derivation of a single-tier 

commodity rate and monthly minimums for each size meter assuming no portion of the 

customer charge and the demand charge are recovered via the commodity rate. Finally, 

page 4 of each set shows the derivation of a single-tier commodity rate and monthly 

minimums for each size meter assuming a portion of the demand, customer, services and 

meters costs are recovered via the commodity rate. 
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Q. 

4. 

Q. 

4. 

WHAT IS THE INDICATED MONTHLY MINIMUM AND COMMODITY RATE 

FOR A CUSTOMER ON A 3/4 INCH METER BASED ON YOUR COST OF 

SERVICE STUDY? 

Referring to Schedule G-8, page 3A (all customer classes), the monthly minimum, with 

no water in that minimum, should be $59.50 when you include the allocations for 

expenses and plant for the function of demand, customer, meters and services. The 

commodity rate should be $1.4829. 

Referring to Schedule G-8, page 3B (residential class), the monthly minimum, 

with no water in that minimum, should be $56.1 1. The commodity rate should be 

$1.4830. 

Referring to Schedule G-8, page 3C (commercial class), the monthly minimum, 

with no water in that minimum, should be $98.85. The commodity rate should be 

$1.4830. 

Referring to Schedule G-8, page 3D (irrigation class), the monthly minimum, with 

no water in that minimum, should be $1 15.54. The commodity rate should be $1.4830. 

Referring to Schedule G-8, page 3E (hydrant class), the monthly minimum, with 

no water in that minimum, should be $91.82. The commodity rate should be $1.4830. 

D Comparison of COSS-Indicated Rate Design and Company’s Present and 

Proposed Rates 

HOW DOES THE COMPUTED MONTHLY MINIMUM CHARGE COMPARE 

TO THE COMPANY’S PROPOSED MONTHLY MINIMUM? 

The proposed monthly minimum for a 3/4 inch meter is $22.30, or approximately 40 

percent of the computed monthly minimum of $59.50 as shown on Schedule G-8, page 
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3A. Thus, the proposed monthly minimum is about 37 percent of the actual cost for the 

monthly minimum. 

Q. 

4. 

Q. 

4. 

HOW DOES THE COMPUTED COMMODITY RATE COMPARE TO THE 

COMPANY’S PRESENT AND PROPOSED COMMODITY RATES FOR THE 3/4 

INCH RESIDENTIAL CUSTOMER? 

The commodity rate under present rates being charged is $2.3 1 per 1,000 gallons for the 

first 3,000 gallons, $2.96 per 1,000 gallons for 3,001 gallons to 9,000 gallons, and $3.61 

per 1,000 gallons over 9,000 gallons. The first tier rate is approximately 1.55 times what 

it costs to produce the water ($2.3 1 divided by $1.4830). The second tier rate is 

approximately 2 times what it costs to produce the water ($2.96 divided by $1.4830). 

The third tier rate is approximately 2.4 times what it costs to produce the water ($3.61 

divided by $1.4830). 

The Company’s proposed commodity rates are $3.1061 for tier one, $3.9850 for 

the tier two, and $4.8640 for tier three for the 3/4 inch residential meters. The proposed 

first tier rates are over 2 times the cost to produce the water. The proposed second tier 

rates are nearly 2.7 times the cost to produce the water while the proposed third tier rate is 

nearly 3.3 times the cost to produce the water. The proposed first tier, second tier and 

third tier commodity rates continue to be much greater than the cost to produce the water. 

WHAT IS THE IMPACT OF SETTING THE MONTHLY MINIMUMS 

SUBSTANTIALLY BELOW COST? 

It adds substantial risk. Inverted multi-tiered rates designs as proposed in this case 

encourage conservation. If conservation is actually achieved, usage will decline and it 

will cause a substantial shortfall in the revenues the Company collects. That means that it 

will be impossible to actually achieve the requested return. The Company’s proposed 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

:haparral City Water Company 
lirect Testimony of Thomas J. Bourassa 
locket No. W-02 1 13A-13- 
’age 14 of 17 

design reduces the amount recovered from the monthly minimums which does not help 

mitigate the revenue instability since the monthly minimums do not cover all of the 

demand, customer, services, and meter costs (the “fixed” costs in the cost of service). 

2. 
i. 

2. 

4. 

COULD YOU ILLUSTRATE THE ABOVE ANSWER? 

Yes. Schedule G-9 illustrates what happens when conservation is achieved. On 

Schedule G-9, page 1, I have constructed the illustration showing the profit or loss from 

proposed rates that is achieved for the 3/4 inch metered residential customer at 

increments of 1,000 gallons through 100,000 gallons of monthly usage. The cross over 

point going from a loss to a profit is between 7,000 and 8,000 gallons. 

By pricing the monthly minimum below cost and the commodity rate 

substantially above cost, the Company will, all else constant, under earn if water sales 

decrease. Conversely, if water sales increase, there is the potential to over earn. 

Under the Company proposed rate design, the monthly minimum is being 

subsidized by the commodity rate. In other words, the Company must recover a large 

amount of fixed costs, through sales of water, which can vary based on weather, or 

conservation efforts. Any conservation by customers will substantially impact the 

Company’s net income. 

WHAT HAPPENS WHEN THE MONTHLY MINIMUMS AND COMMODITY 

RATES ARE NOT PRICED AT COST? 

Two things can happen. If customers don’t conserve and usage increases rather than 

decreases, the Company will, all else constant, over earn. If customers conserve, or just 

use less water due to more rainfall, the Company will under earn. If usage changes 

substantially, either up or down, the impacts I just referred to will be magnified. 
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BUT EVEN IF THE MONTHLY MINIMUMS AND COMMODITY RATES ARE 

PRICED AT COST, WOULDN’T THE COMPANY STILL OVER OR UNDER 

EARN IF CUSTOMERS USE MORE OR LESS WATER? 

Yes, but to a lesser extent. 

WHAT WOULD BE A SINGLE TIERED RATE DESIGN ASSUMING A 

PORTlON OF THE DEMAND, CUSTOMER, SERVICES, AND METER COSTS 

ARE RECOVERED VIA THE COMMOIDY RATES? 

On Schedule G-8, page 4A (all customer classes), I set forth a computation of a single 

tiered rate design which assumes a portion of the demand, customer, services, and meters 

costs (the “fixed costs”) are recovered via the commodity rate. 

monthly minimum would be $23.81 and the commodity rate $3.878. My computation 

contemplates 45 percent of the demand costs and 45 percent of the customer, services and 

meters costs are recovered via the commodity rate. The overall revenue recovery from 

the monthly minimums translates to about 43 percent of total revenues. 

As shown, the 3/4 inch 

As shown on Schedule G-8, page 4B (residential class), the 3/4 inch monthly 

minimum would be $23.45 and the commodity rate $4.1 17. 

As shown on Schedule G-8, page 4C (commercial class), the 3/4 inch monthly 

minimum would be $24.53 and the commodity rate $3.398. 

As shown on Schedule G-8, page 4D (irrigation class), the 3/4 inch monthly 

minimum would be $28.99 and the commodity rate $2.774. 

As shown on Schedule G-8, page 4E (hydrant class), the 3/4 inch monthly 

minimum would be $18.73 and the commodity rate $6.475. 
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2. 

I. 

2. 

i. 

2. 

4. 

HOW DO THE SINGLE TIER COMPUTED RATES COMPARE TO THE 

COMPANY'S PROPOSED RATES? 

Referring to Schedule G-8, page 4A, the computed monthly minimum of $23.81 is higher 

than the proposed monthly minimum of $22.30 for a 3/4 inch metered customer; 

somewhat below the indicated monthly minimum. The computed commodity rate of 

$3.878 is well above the proposed first tier rate of $3.1061, is approximately 97 percent 

the proposed second tier rate of $3.9850, and is approximately 80 percent the third tier 

rate of $4.864. In other words, the proposed first and second tier rates are below cost 

while the proposed third tier rate is above the indicated single tier commodity rate. 

WHAT IS THE RANGE OF THE RETURNS FOR THE VARIOUS CUSTOMER 

CLASSES AT PRESENT RATES? 

As shown on Schedule G-1 , the returns vary substantially between the customer classes at 

the present rates. The largest customer class, the residential class, provides the lowest 

return under the present rates or 3.16 percent. The commercial and irrigation classes are 

providing much higher returns at 13.21 percent and 20.33 percent, respectively. 

WHAT ARE THE RETURNS FOR THE CUSTOMER CLASSES AT PROPOSED 

RATES? 

As shown on Schedule G-2, the returns at proposed rates also vary substantially between 

the customer classes. The largest customer class, the residential class, continues to 

provide the lowest return under the present rates at 8.75 percent. This indicates the 

residential class is not paying its full cost of service. The commercial and irrigation 

classes continue to provide much higher returns at 16.68 percent and 24.53 percent, 

respectively. These results indicate that the commercial and irrigation customer classes 
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pay more than their respective cost of service and continue to subsidize the residential 

class under the Company's proposed rates. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS CASE? 

Yes. 
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